YOUR CHCDICE-smatrt either way 



Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212— twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W, RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 




Multi-User 



UmFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed tor the 6809 and 68000. it offers its 
users a very friendly computing environment 
After a user 'logs-in* with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 



Support 



Tfte design of UniFLEX. with its hierarchical file 
system and device independent I/O. allows the 
creation of a variety of complex support 
programs There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions. BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sort/merge for business applications, and a 
variety ofdebug packages The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a stnqfe CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available tor $100.00. OEM 
licenses are also available 



FLEX 






Multi-Tasking 



UniFLEX is a true multi-tasking operating system. 
Not only may several users run different 
programs, but one user may run several 
programs at a time For example, a 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor New tasks are generated 
in the system by the 'fork* operation. Tasks may 
be run in the background or locked* in main 
memory to assist critical fesponse times Inter- 
task communication is also supported through 
the 'pipe* mechanism. 



UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems, A full line of FLEX 
support software and OEM licenses are also 
available. 



Bo* 2570. West Lafayette, IN 47906 
{317) 463-2502 Telex 276143 

K and FLEX ate trademarks of Technical 
Systems Consultants. Ire 
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Send All Correspondence To: 

68* Micro Journal 

3018 Hamill Rd. 

PO Box 849 
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-ITEMS SUBMITTED FOR PUBLICATION - 
(Letters to the Editor for Publication) All letters to the 
Editor 4 should be substantiated by facts. Opinions should 
be indicated as such All letters must be signed. We are 
interested in receiving letters that will benefit or alert our 
readers. Praise as well as gripes is always good subject 
matter. Your name may be withheld upon request. If you 
have had a gond experience with a 6800 vendor please 
put it in a letter If the experience was bad pui that in a 
tetter also. Remember, if you tell us who they are then it is 
only fair that your name' not be withheld This means that 
all letters published, of a critical nature, cannot have a 
name withheld. We will attempt to publish Verbatim* 
letters that are composed using good taste.' We reserve 
the right to define (for 68* Micro) what constitutes good 
taste 

(Articles and items submitted for publication) Please. 
always include your full name, address, and telephone 
number Oate and number all sheets TYPE them if you 
can, poorly handwritten copy is sometimes the difference 
between go. no-go. All items should be on 8X1 1 inch, 
white paper Most all art work will be reproduced photo- 
graphically, this includes all listings, diagrams and other 
non-text material. All typewritten copy should be done 
with a NEW RIBBON. All hand drawn art should be black 
on white paper Please no hand written code items over 
50 bytes. Neatly typed copy will be directly reproduced. 
Column width should be 3V« inches 

(Advertising) Any Classified: Maximum 20 words All 
single letters and or numbers will be considered one (1) 
word. No Commercial or Business Type Classified 
advertising. Classified ads will be published in our 
standard format. Classified ads $7 50 one time run. paid 
in advance. 

Commercial and/or Business advertisers please write 
or phone for current rate sheet and publication lag time. 



GIMIX 2MHZ 6809 PLUS 56K SYSTEM ( * • 



(») 






IDEAL FOR SOFTWARE DEVELOPMENT 

• You can order a system 10 meet your needs or select the one featured below. 

• INCLUDES: 6809 plus CPU #05, Mainframe Cabinet, Mother Board, Power Supply, Fan, 
2 Port Serial Card & Cables, 2 Disk Regulator Cards, and 56KB Static Ram. . . $2498.29 

• For 50 Hz Export Power Supply, add $30,00 

• 6800 CPU'S AND SYSTEMS ALSO AVAILABLE. 

DUAL DRIVE 5V4" Disk Systems For Use In GIMIX Mainframes. 

• All Systems Include: Disk Controller. Cable, and GIMIX version of TSC'S Flex. 

• Power for the drives is provided by the C.V\ power supply in the GIMIX Mainframe 
and 2 of our disk regulator boards. This gives your disk system the same brownout 
protection and power supply reliability as the rest of the system, 

• When ordered with a GIMIX 6809 system, GMXBUG 09 and Boot Prom is also included, 
or, subject to availability, you may substitute Microware's OS-9 for the GMXBUG/FLEX 
combination at no charge, or have both, Software Selectable installed on the CPU, for 
$150.00 Additional 

• Systems using Uniflex or Video based will also be available. 

• To substitute the GIMIX DMA Controller for the #28. Add $200.00 to the Double Density chart. 



SINGLE OENSITY 2 DRIVE SYSTEM USING OUR 
#48 DISK CONTROLLER 

CAPACITY IN BYTES 

WITH POKMJMTip UMFMMATTED PHICf 



DOUBLE DENSITY 2 DRIVE SYSTEMS USING OUR 
#26 DISK CONTROLLER 

CAPACITY IN BYTES 
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THE CLASSY CHASSIS S998.19 
32K STATIC RAM BOARDS 

Designed tor use with: 
Existing SS5D Systems * SS5DC Extended Address Systems 



1/0 BOARDS 



tor the 30 PIN BUS: 

1 Port Serial $88.41 
(AS 23? or 2CMA eurrenl loop) 

?PodHS232S»rW 128.43 

2 Port Parallel 88.42 



for the SO PIN BUS: 

a Port RS 232 Sera 
8 Port RS?32 Serial 

wrih oo board Baud Rale gineralor 
S Port Parcel 



288 40 

318.46 

19845 




FEATURES: 

• Oecedine lor 4 Extended Address Unes i allows 

memory decoding up to t mgoadylel 
» DIP swiith lo set extended addressing « oisaoie ir 

■ 4 separaie 8K Ojock* addrtssaole lo any 8* 

ooundaiy by DIP- switch 
» Each BX Piock may he individually doubled 
2114 SUPER LOW POWER 200ns 



• AssembKd 

• Burned In 

• Tested 

16K ...298.12 
24K ...438.14 
32K ...398.15 



16X and 24X versions are 
socketed lor 32x and require 
only adMwal 2114 s for 
I extension 



• Wni« Protect e«iner of Iwo i6k sections 

•Ldw powsr toosumpiion — uses 21HL low 
power RAMS 

> Fuiiy Socketed 

• Gold Bus Connectors 

■ Guaranteed 2 Mm/ operation 
RAM CHIPS $2,90 



TO ORDER ftY MAIL 
&H0 CHlC* Oh MONEV ORDER 0* USE VOUR V<SA Oh MAStEft ChAAfil 

Putse «iow 3 week* 10* ot»vjn*J cmcks to c*jr 

US ansc'i «m t&handiino ii wear is.ndc 120000 fVKVCrftonoo HO 
rv»rOli«0 il orOf a undtr 1700 00 

Foreign otOf% o**r S70Q 00 *i) 8c V*PP*0 *a Emm An FrwgM CGiUCr 
jnd *t *p'i <rwg< nu runfliing An grot'i turn be purpjiO -n u S tunfli 

P*i%c Mi rrut IdHUgn Lh#tiv 1*«t DM1 tit trig iDavr S **ffcl t&J E0H4dHM M 

«t« would Jdrae wirKtft rnonDy p entefct <Ji4*n on 4 Q*n* account <rr llw U S 
Our 0*04. it cht Coftfintntai iNinoti *une<ui Bann 01 Cftc^ft aceoum 

4?3 320J3 VIM or Mt&Mt CBllpI a)30 4CC40l*d 

CiW x inc '9MTWS Of fflM 19 <A*AO* r«N AM »^OoO litf^UVn 4I <MM 



«ir jr^mair* «•* '^'Mi'ttrvnyi. m>mk 



I iwg-oi m 



Flex and Umrtex are trademarks 01 Technical Systems 

Consultants Inc OS-9 is a nademark ol Microware fnc See their ads for 

oiner G1M1X companoie software 




The GIMIX DMA DISK CONTROLLER ($548.66) 
uses high speed Direct Memory Access (DMA) 
for data transfers to and from system memory. It 
supports any combination of drives, 8" and 5"; 
single and double headed; single and double 
track (48 and 96 TPI); single and double density; 
up to 4 drives total. The board features both a 
phase-locked loop data aeparatorand adjustable 
write precompensatlon to Insure high reliability, 
and can be used in 6809 systems running at 1, 
1.5, and 2 MHz. 

Available software includes GIMIX versions 
of the 6809 FLEX disk operating system, 
$90.00. OS-9 and UniFLEX will also be avail- 
able. 



Gimix 

Th9 ComptnY th»t dwttvwn 

Quality Et9c1ronlc products sine* 1975. 

17 WEST 37th PLACE, CHICAGO, IL 60609 
(312)927-5510 ' TWX 910.221-4055 

SEE GHOST AD PAGES 35, 43, 46, 47, 48, & 56 




BA5IC09 
has a dual personality. 



One 



meat-and 
potatoes 
BASIC. 




The 
other 
prefers 
Programme 
ala Pascal. 



Some people say BASIC09 is really a 
PASCAL in disguise, others say it's still 
BASIC. You'll understand this delightful 
dilemma when you look at both versions ef 
the "bubble sert" program shown below: 
both can be run by BASIC09. The program 
on top is unstructured and hard to under 
stand, but it's traditional BASIC. The pro- 
gram on the bottom is well-structured and 
easy to follow, a virtue of PASCAL. With 
BASIC09 you can program either way. or 
mix the best of both. It's like getting two 
languages for the prke of one. 



SORT AN ARRAY 
IN ASCENDING SEQUENCE 



90 ilM A(5) 

100 1-5 

110 IF I- I THEN 200 

120 FORJ-lTOl-l 

130 IF AU)oA(J+l)THEN 170 

140 T-AU + I) 

150 AU+D-AW 

160 AW-T 

170 next; 

180 1-1-1 

190 COTO 110 

200 RETURN 



DIM array* 5) 

outer- 5 

WHILE ouler> 1 DO 
outer -outer-] 
FOR inner - I TO outer 
IF array{inner)>«>array<inner+ 1) THEN 
temp -anaylmner + 1 ) 
array(mner+ l)~array(mner) 
arrayOnnerr-lemp 
ENDIF 
NEXT inner 
ENDWHKLE 
RETURN 




Makes programs better 

BASIC09 has five kinds of lo#p structures: 
WHILE . . DO. REPEAT . UNTIL, 



LOOP . . ENDLOOP, TOR . . NEXT and 
IF. THEN . . ELSE. If one of the five 
built-in data types (byte, integer, real, 
string, and boolean) doesn't suit the pro- 
blem, you can make a new one of your lik- 
ing with the TYPE statement. Need a tree, 
linked list, or symbol table? Complex nun- 
rectangular data structures usmg any com- 
bination of data types are easy to define. 
Modular programming breaks down large 
programs to smaller, more manageable 
elements. BASIC09 lets you create in- 
dependent program modules called "pro- 
cedures" with local variables for recursion 
plus parameter passing to any other 
BASIC09 or machine language procedure. 
There is a complete set of statements for 
device-independent sequential or random 
I/O, plus a superlative PRINT USING 
system. 

Makes programs faster 

No full-feature BASIC for any K-bit 
microprocessor is faster than BASIC09. 
because it is an interactive compiler. As 
each program line is entered, it is instantly 
compiled to a smaller, faster form. Because 
BASIC09 automatically converts programs 
back to original "source' form for listing, it 
is as friendly and easy-to-use as traditional 
interpreter If ASICs. Each procedure can he 
independently compiled to position- 
independent, reentrant. KOMable 
format. Microware" developed a 
new ultra-fast 9*digit-accuracy 
floating point math system just 
for BASIC09. And if that's still 



not fast enough, there's BYTE 
and INTEGER arithmetic. 

Features that make 
programs easier to write 

The compiler is integrated with a full- 
feature string AND line-number oriented 
text editor. If you make a mistake, 
BASIC09 tells you instantly, Slnng-oricnled 
commands such as search, change, change 
all occurances, delete, and insert can he 
used on programs with or without line 
numbers. There's an automatic line 
renumbering function loo. 

Features that make 
programs easy to test 

Debugging often takes longer than writing 
a program. That's why UASlLWs integral 
high-level debugger sets it apart from all 
other compiled OH interpretive languages. 
The TRACK command shows you each 
statement executed in HASIC form, plus 
the result of any expression evaluation. 
STEP lets you run one or more statements 
at a time. LET and PRINT allow you to ex- 
amine or change the values of vanahks. by 
name, STATE lists procedure calling order. 
And there are nine other dehug com- 
mands. If you need to correct a program, 
yiKj can edit, recompile, and rerun it m 
seconds. 

Microware* software is available for most 
popular 68M9 computer systems. Source 
listings and yearly maintenance update 
service are sold separately for most pro* 
grams. 

Write or call for our free catalog. We 
accept phone orders and MasterCard and 
VISA orders. 



Mkm MICROWAR6. 




Microware Systems Corporation 
5835 Grand, Des Moines, la 501112 
(515) 27*8H44 TWX 910*52(1-2535 



Does timesharing on 
a small system make sense? 




It 

with 
OS-9 
Level One! 

Now two (or more) acts can share your 
microcomputer stage. You will no longer 
have to walk away from your computer 
while it is busy mnning a long program. 
Because OS-9 is a multitasking operating 
system, you can be running a HASIC pro- 
gram while editing a PASCAL program, for 
example. This lets you make more efficient 
us* of your lime and your system, even if 
you only use one terminal. If your applica- 
tion requires multiple, independent ter- 
minals, one OS-9 system can do the work 
of several single-user systems. 

The convenience 

of an advanced operating 

system 

Sophistication does not require complexity. 
Many OS 9 users say that it is actually 
easier to use than the older 68<HMype 
operating systems. Consider how easy it is 
to run multiple programs: to run a program 
you just type its name and hit return.' To 
ion a program as a separate job. you type 
its name, an '&' character, then hit return. 
Thepiogram runs as usual, but OS-9 
comes hack immediately and is ready for 
yuur next command. Simple commands let 
you see each program's status, set its 
priority, or abort it. 

The file management system has fast, 
byte-addressable random-and sequentkri- 
access files. The tree-structured multiple 
directory system lets you create separate 
disk directories for each user, project, or 



application. Command line I/O file redirec- 
tion means you specify what device and/or 
files a program will use when you run it. 
not when you write it. 

Efficiency and 
hardware versatility 

No other operating system can run on such 
a broad range of hardware: the overall 
RAM requirement for Level One is »*2K to 
5f>K RAM. Memory utilization is superlative 
because OS-9 lets multiple tasks "share" 
the same reentrant program. For example, 
if two users run BAS1C09, only one "copy" 
is- actually loaded into memory. The Level 
Two version of OS-9 can utilize up to a 
megabyte of memoiy on systems having 
memory management hardware 
(both versions come with com- 
plete timesharing support). 

OS-9's device independent I/O 
system can handle almost any 
number and combination of I/O 



devices: five or eight inch disk- 
ettes, Winchester disks, disk car- 
tridges, serial and parallel ports, 
memory-mapped video 
displays, and more. 
Microware* otters a large selection of 
"slock" device interface software modules, 
or you can create your own: all the infor- 
mation you need is in the manuals. 

Excellent support and 
documentation 

Each OS*9 package comes with a User's 
Manual and a System Programmers 
Manual that cover eveiy aspect of OS-9. If 
you have special requirements, you can 
even purchase the Source Code for most of 
OS-9 and related software. At 
Microware* we take pride in offering the 
best customer support in the business. 
Technical advice and assistance by phone, 
mail or telex is available during all business 
houis. 

Superb software tools 

In addition to BASIC09. Microware* offers: 
an Interactive Assembler. Macro Text 
Editor. Stylograph Word Processor, In* 
teractive Debugger, and coming s*«n, 
COBOL. PASCAL and C language com- 
pilers. 

Microware" software is available for most 
popular fi#<)9 computer systems. Source 
listings and yearly maintenance update 
service arc sold separately for most pro- 
grams. 

Please call or write for out free catalog. 
We accept phone orders and MasterCard 
and VISA orders. 
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Microware Systems Corporation 
5835 Crand, [)es Moines, la 50312 
(515)27^8844 TWX 910-520*2535 
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FLEX COMPATIBLE FORTH 



X-FOJTW h the beet FOffTW there H for 6809/6*00 computer* 

lunoing FLEXf There'i no better way to put if, XFORTH beoh the 

•ompotition handi down and hero'* why 

fUX COMFATIllf 

Site eon rood and w*ite FlEX random ond tequenfvol file* 
She con even rood ond writ* the sequential Met RANDOMLYI 
Ui#i FLEX I/O for terminal ond printer Honor! TTYSET 

TWO BKIOtS 

She hoi o TTV editor modeled afltr the FORTH INC editor 
rolhor tfcon the FIG version. 

She hot o FULL SCREEN EOTTO* for termfeoU that uipport 
cursor oddroumg 

STANDARD ASSfMUf* 

Sho utes itondord MOTOROtA menoriwo «hu$ 

'IDA [ ,4A } ' bocomo* 1 [ 44 J IDA' in XFORTH 
6609 oiXmbltf alto lupportt 6800 menamtctf 

BIROt OONTtOi 

Vov the programmer hove complete control aver diU related 
error* while oflter error* provide (ong error mtiiagti X-FORTH 
hoi o protected dictionary ond h very hard to accidentally craihl 

String primitive*, Compltlt DATA FILE VOCABULARY. Triple preeiuoo 
Compoliblo with FIG FORTH AND, THERE'S EVEN MORE WE DON'T 



By Chortet (Chuck) Baker, PhD 



FANTASTIC DOCUMENTATION {We're vary proud *4 thit) 
4 PART HARD BOUND MANUAL (appro*. 200 page*) 

i... GOING FORTH 
Ivtoool o* the it%m of FORTH that mote* ft o mop to loarnll 

)... GOING X-FOffTH 

XFORTH Kltntiem ond FlEX interloce. 
Showi you whot too X tft XFORTH •» alt aboull 

3 . USEtS MANUAL AND DOCUMENTATION 

Thii it the main port of XFORTH with section* on moth 
operation*, track*, input words, Output wordi, itnng*, dnk I/O, 
•dit, edrfor. assembler, utilities etc ALL grouped by Junction 
lor ease of utel 

4... GLOSSARIES AND SOURCE USTINGS 

2 glossaries 1 tortod by function and the other olphobetrtoWy 
Sourco of oil but the car* o^ XFORTH (olio included on disk!) 

AffCNOIX INCtUOtS 

Oltfvuon on how to extend the compiler 

BASIC language to FORTH examples ond discussion 

Plus more! 

moth portage. Portability between 6800 ond 6809 voatorHol XFORTH 
HAVE ROOM TO USTI 



Supplied on ono 4* Di*k or 2, S" di»k(*) wHh o 200 poo* manual in o hard cover btrtoet Dltlt(t) hove l*»e source of everything bvl the eere ol 
X.FOtTH, which will bo ovailablo later ot extra can. You got it alllll 

Wo wanted to fxevtde o borto* FORTH with mora extra* ot le*» toil ond we did itIH 
H«» i» ifl All for only 

Manual OvOiloblo separately for $39 9$, with credit for later purchate * ' xY. YP 
WHAT ARE YOU WAITING FOR ... 
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JCP 

Job Control Program 
By Peter Murray 
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RIAPTEST 

English Text Analysis Prtgran 

By Dale Puckett 
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SUPER SLEUTH 
Driossembler System 

By Bud Pass 
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HEKOTE 

Intelligent Terminal Tt^nm 

By Tom Speer 
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16 minu drwen programs miki up a complete »equenti*< DBMS 
lyiiem Easy lo use, yei vary powit ful Dehne your database w*th 
tr»a CREATE program, than do complete h»e maintenance end 
database manipulation easily Mow racorda hom one detabase 
lo inomn Evan mar?/* two unlike database* into a new ona 
Oolh varlical and hcMtontal rapon lormati Horizontal rapori 
to* matt are iavad *Hh run- time options available Labal printing 
module *nd PR file build module for use wth TSCTe*i Procaasor 
Uses TSC Sort Marga packaga lor fast torts on up to 20 koys 
Staticfics rapon program module gives up to 24 litstisttcsl valvas 
Vou define the rang* of racorda to b* us«d only one*, than run lha 
modules dosir* • Usai SYSTEM GEN* Me to configure syitem to 
any IV* '* f m«nal or printer Easy to modify and customize with 
SMcLL'p. v r am to allow ar-y program writing Comai wilhavary 
Jina or BOiirco coda p«of* % and variable descriptions, and 106 
paga nog bound manual $14995 



11* first add- on packaga to tha DATAMAN DBMS allow* craalkm 
ot random Mas from DATAMAN dotabasa t+las using multipls 
keys' DATARAND fibs allow sups* fast lookup and oditmg ol 
records DATARAND filas can ba convened back to DATAMAN 
filet Vary easy lo ua* No naad to worry atom Sack* Blocking 
DATARAMD can us* any database ragardfais of tha Vila of tha 
records or lha number ot fioldsi No ISAM key filas to search Greet 
for on-line inventor***, reef time dtracet*«** ,tc Complete with all 
source coda and menuar <£4Q95 
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THE* ONLY DBMS AVAILABLE WaT 
ALLOWS ANY SIZE RECORDS AND 
ANY NUMBER OF FIELDS! 
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FRANK HOGG LABORATORY'S 

63-NOTES 



Published every $o often for Cuitomers, Prospects, and Friends 
Previews, Reviews and Articles of Software for 68 XX Computers 
$6 for 6 Issues - Free to our Customers 
Send for Free Sample Issue 



U.S.A. add $2.50 for StorwJard UPS Shipping 4 Handling 

foreign orders add 1 0% Surface, 20% Airmail 

DEALER INQUIRY ENCOURAGED. Contact Frank Kogo. for more information. 

ATTENTION PtOGRAMMEftSt 

We are looking for quality software to market ... Con tod Frank Hogg. 
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This is a South East Media Special to 68 Micro Journal Readers. 
Add $7.50 Shipping and Handling, Allow stock to 3 weeks. 
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DISK DRIVES - $AVE - $AVE 

■£• Limited Quantity it 

A Special Purchase for 68' Micro 
Journal Readers Only! 

SAVE HUNDREDS OF $ 

FACTORY FRESH — LATEST PRODUCTION— BRAND 

NEW 






Remex RFD4000 

8 " Floppy Disc Drives 
Double sided . . . 
Double density! ! 



f& 



$498.50 



©a. 







2 for $975.00 

Add: $7.50 each - Shipping and Handling 
Offers quality and features found in drives 
costing much more! ■ Single or Double Den- 
sity ■ Double-sided Drive ■ Door Lock IN- 
CLUDED ■ Write-Protect INCLUDED ■ 90 
Day Warranty ■ Compatible with Shugart 850 
■ Low Power Operation ensures LONGER 
LIFE!! 

Single Disk System Copy Routine in Assembled Source Included for a Complete 

'Single Drive' Disk System 



DUAL 8" DISK DRIVE CABINET WITH 

POWER SUPPLY AND CABLE 

$275.00 

DUAL 5 DISK DRIVE CABINET WITH 

POWER SUPPLY AND CABLE 

$225.00 



CT-64 Bare Board Set $59.95 

Includes: Complete Documentation, 
Memory Board, Serial Board, Screen 
Read Board, Main Terminal Video Board. 
These are the last ones available any- 
where. Limited Quantity. 



USA Add $1050 for Shipping and Handling 
Add 10% Foreign Surface Add 20% Foreign Airmail 

Dealer Inquiries Invited 

Cannot guarantee supply will last if paid for by personal check as personal checks 
require 3-4 weeks to clear - Recommend Money Order or Certified Bank Check. 

South East Media WE SELL 

P.O. Box 794 Hixson, TN 37343 0NLY DATALIFE 

1-615-870-1993 DISKS 



DISK 
PROGRAM 
SERVICE 

Due to an increasing demand for disk 
(5 & 8) containing the longer source and 
binary programs, published in 68 Micro 
Journal, we will soon have available, on a 
random basis, many of the programs on 
assorted disks. This will save many hours of 
hand entry of code and debugging* However, 
it is impossible for the staff of 68 Micro 
Journal to edit or debug any programs 
offered. This means that the programs 
offered will be the exact duplicate or the 
program as published. Our only intent is to 
save keyboard entry time!! NO WARRANTY 
WILL BE MADE AS TO ANY PROGRAM ON DISKS 
SOLDI NO INSTRUCTIONS OR DOCUMENTATION 
INCLUDE^ ALL AVAILABLE INSTRUCTIONS AND 
DOCUMENTATION WERE PUBLISHED IN 68 MICRO 
JOURNAL. 

Please note that some of the 
programs published will not be ever made 
available on disk. These will be mainly those 
programs which the author has specifically 
requested not to be duplicated and those 
short programs that should cause no large 
keyboard session. 

NOTICE will be published as each disk 
is made available, this will indicate the 
programs available for each disk, Please do 
not pre-order any past published programs. 
Some past programs will be made available, 
but only as time allows. Due to the modest 
selling price of the disk, including handling 
and shipping, we CANNOT make disk on an 
individual request basis. Also for the early 
releases onlv FLEX C formatted disk will be 
available. This is more of a reader service 
than a 'money making 1 project. 

If there are past programs you would 
desire on disk, and we receive enough 
requests, they will be made available. 
However, if you do make a request, please 
DO NOT expect an individual reply. Notices 
will be published concerning any past 
programs so requested. 

Projected prices: 

8'* single sided disk 
programs §19.95 



selected 



5" single sided disk - selected 
programs......... S 17.95 



The above price includes handling and 
shipping 

Foreign readers please add $3.50 USA 
for Air Mail. 

Please note that personal checks 
require 3 to 6 weeks to clear. No foreign 

Personal or bank checks accepted (includes 
exico and Canada), the exchange rate 
changes daily and the cost to us is too 
high, for this type project. 

Master Charge and VISA accepted. 



** READY FOR SHIPPING ** 

Pgm-disk No. I - FILESORT - MINICAT 
MINICOPY MINIFMS - Assorted Utilities and 
Games. 



Pgra-disk No. 2 - DISKEDIT - PRMOD 
- Assorted Utilities and Games. 



PRIME 



Each disk has over 275-320 sectors 
(FLEX° 2 - 9) of programs. Most feel that 
the 'surprise' utilities and games are even 
better. REMEMBER - none have been debugged 
and no warranty is implied. They are 
"EXACTLY AS WE RECEIVED THEM* t tUt 

DMW 



A 
WINNER 



68 MICRO JOURNAL has purchased a limited 
anltyof autographed copies of "MICROCOMPUTER 
ARCHITECTURE AND PROG RAMMING 1 , by Professor 
John Wakerly, of Stanford University. This excellent 
text book Is based on the MC6809 CPU, 



qu 



For the next few months (as long as supply 
last) we will award a FREE autographed copy for the 
best article submitted each month, In two (2) 
catagories. One catagory will be Standard S50 Bus 
computers [GIMIX, SSB, SWTPC.etc). The other 
catagory will be non-Standard S50 Bus Computers 
(TRS80 Color Computer, Wave Mate, Tano, APF, etc.). 
This excellent tutorial on both programming and the 
6809 Is a regular $27.95 value. In our opinion this Is 
the best book available for the beginning as well as 
seasoned programmer. It covers the MC6809 CPU, and 
gives an insight Into some of the other CPU devices 
currently available. These Include the MC68000, DEC 
PDP-11 LS1-11, Z8000, Tl 9900. Intel 8086 and 
MCS-48 series. After reviewing ana comparing these 
computer devices It will be apparent why the 68XX 
series Is fast becoming the industry 'standard 1 . 

Professor Wakerly Is not only a well known 
educator and consultant In the microcomputer field, 
but Is an avid 68XX user and has contributed to many 
segments of the microcomputer Industry* His 
evaluation of the 6809 Is: "the Motorola 6809 had the 
very best architecture from a ^pedagogical point of 
view 1 *. His treatment of various 'high level languages', 
especially PASCAL Is second to none. It comes highly 
recommended by not only this writer, but many of the 
most knowledgeable experts In the field of computers. 
It Is a MUST for those wishing to achelve the most 
from the 6809 microcomputer. NOTE: see 
advertisement, this Issue. 

We would encourage users of the non-standard 
S50 bus computers such as the TRS80 COLOR 
COMPUTER to submit articles, hints or bug traps, tips 
on hardware and software and anything else that could 
make life a little easier and more enjoyable for other 
users. It Is by sharing that we all enefit - so let all 
of us know and share In your hints, kinks, hardware and 
software ventures. Also you could be a winner (In more 
ways than one). 

* Pedagogical [adj.] - characteristic of the 
science of teaching. 
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BY; ROMALD W. ANDERSON 

3540 STRUBRIDGE OOURT 
AMJ ARBOR, Ml 48105 



ANNIVERSARY 



This Is the 1 2 tt> column I hove done for '68' 
Micro Journal and Don Williams, though I believe some 
had too many listings and Don got caught up on them one 
month, so this te actually the 13th Issue In which my 
column has appeared. I've received a lot of 
encouragement and a few bricks In the mall. I'd like to 
thank you all tor expressing your opinions good or bad. I 
long ago learned that the only way to please everyone 
was not to do much, and to have no opinions about 
anything. I've always pretty much said what I thought and 
not worried too much about whether a few people didn't 
like It. My opinions are Just that, and you are all free 
to disagree If you like. Don Williams tells me that I am 
"very critical of software/hardware that I use/review 11 . 
I agree completely. I have to write sort of from where I 
am. I've assumed that- most of the readers of this have a 
SS-50 system with a disk drive and some version of FLEX 
running. A further assumption Is that you have as a 
minimum the TSC Assembler, Editor, and Text Processor 
(maybe). I am also assuming that the average reader of 
this 1$ not Independently wealthy and able to buy one 
of everything that comes along. 

On this basis, I feel kind of a responsibility to 
evaluate new software critically. It Is nice If some new 
Assembler does all that Is claimed tor It In the ads, but 
will It do more for you than your present assembler? Is 
that new Editor better than the Standard one? If It has 
new features that are nice, are there some things that 
old Standard will do that It won't? Is the software 
written for a hobbyist who Is familiar with programming 
or Is It for business use? Software written tor business 
use (particularly the Microcomputer software for small 
machines) It Is very likely to be used by people with no 
famllarlty with computers and computing. Therefore 
business software must be VERY CLEAR In Its operator 
prompts and It must be VERY HARD to do something like 
delete a database file. The program must make 
extremely clear to the operator the result of what 
he/she Is about to do, and It must always allow a way to 
abort the Immediate operation without damaging a file 
or losing data. The ultimate In business software would 
be prompts so clear that a user manual Is not needed. I 
don't expect that we will approach that level very soon. 
Meanwhile, however. It should be a goal. Business 
software must be crash proof. Operator errors should 
cause error messages and a chance to "back out". 
Crashes that lead to system error messages such as 
ERROR #23 In line 9327, are unforgivable. Crashes that 
lead to the necessity to reset the computer are even 
worse. In other words, we hobbyists are a bit more 
"forgiving" of good software that has a few kinks In the 
operation. If we lose a file, generally we just re-enter 
the data ariJ remember not to make the same mistake 
again. Business software. In my opinion must be Judged 
by much more strict standards. 

I don't think I should give every new piece of 
software a rave review Just because It works. I know, 
Don, someone like me makes It harder for you to sell 
adve tislng on occasion* I've probably done myself out of 
some reviews by being critical. Sorry, but that's the 
way It Is. 

NEW SOFTWARE REFLECTS 6809 ARCHITECTURE 

Having made my pitch about being hardnosed, I 
now have to modify an opinion I presented a few months 
ago here. I compared some factual data on some 6800-09 
compilers and made the statement that I had not 



separated the 6800 and 6809 versions because of the 
small differences In performance, and the fact that 
much of the '09 things were reassemblies of unmodified 
6800 source code anyway. Recently I've seen a lot of 
new things that have clearly been written to take full 
advantage of the capabilities of the 6809. One case In 
point Is the Forth Interest Group 6809 Implementation 
of FORTH. This was written by R. J. Talbot Jr. who also 
did the tFORTH for Kenyon Microsystems, according to 
the review by Dale Puckett In the March (I think) '68'. 
Fig supplies the source listing of the Implementation, 
and I can assure you that the 6809 was designed tor 
Implementing FORTH (or vice versa). Talbot has used all 
the 6809 registers and addressing modes to great 
advantage In his Implementation, The Kenyon version 
(though I don't have It) has to be a winner. 

My employer recently purchased Omegasoft 
Pascal, a compiler 1hat produces assembler source code 
that Is then assembled and loaded, much like the 
procedure used for Hemenway's STRUBAL+ and Software 
Dynamics 8ASIC compiler. We also purchased the Source 
listings of the Runtime library. This Is very well written 
6809 code, again taking advantage of the processor's 
capabilities. It executes programs at speeds 
approaching the very fastest of the compilers available 
for the 68xx. I won't go Into all the detail here, since I 
will probably have wriH-en a review of It by the time you 
read this. At this writing, I have no way of telling 
whether you will see this or the review first. Let me 
just say that It executed my Prime Numbers Benchmark 
program for primes to 1000 In just over 4 seconds. 
That's more than 10 times taster than TSC BASIC. (No 
slur on TSC Intended here, Interpreters Just have to 
run slower than compiled code. The comparison Is Just 
for a point of reference.) 

This brings me to a prediction that may make some of 
you mad and others sad. I had a conversation recently 
with Frank Hogg, who Is becoming a major supplier of 
6800-09 software. He Indicated that once the 
programmers he Is working with have used the 6809 they 
almost refuse to go back to programming the 6800. He 
Indicated that probably he would no longer offer 6800 
versions of new software. 

(Ed's Note; In talking to Frank he Indicated to us that 
Hogg Dental Lab will continue to support the 6800 for as 
long as he can secure 'GOOD' 6800 software. However, 
he does say that the number of programme s using the 
6800 are diminishing.) 

First there Is no software to take advantage of the 
capabilities of the new processor, then, once 
programmers get to using Its features, they don't want 
to go back. The prediction, of course, that support tor 
the 6800 will dwindle as 6809 support picks up. There Is 
still a lot of good 6800 software around, and more will 
continue to come for some time of course, but the 
trend Is already In the making with such software as 
Stylograph and the Omegasoft Pascal mentioned above. 
The 6809 was kind of "eased In" by the fact that the '09 
assembler was designed to accept all the 6800 
Instructions. Too bad that doesn't work In reverse. I 
kind of hope I'm wrong or at least that the transition Is 
gradual. I Indicated several months ago that I felt that 
the only real advantage of the 6809 Is to the 
programmer who has to generate Assembler code for It. 
Looks like the programmers have found that out. Thatot 
course Is a gross oversimplification. If It Is easier to 
program there will be more and better software 
available for It, done with less effort, supposedly 
resulting In better software at lower cost. 

THE PRIME NUMBERS GAME 

I Just finished reading the 6809 Performance 
Timings by Al More Ira In the Feb. Issue of '68'. They 
show that, running the same program, the 6809 Is taster 
than the Z-80. They also Indicate that Lucidata Pascal 
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Is faster ttian TSC BASIC, which should be the case since 
the Pascal runs P-code and doesn't have to Interpret 
every line. I think 1 can draw a rather more dramatic 
conclusion from the data. It Is simply that 1he program 
Itself makes a vastly larger difference In the 
performance of "the computer tt\an does the processor 
type. The program used for these tests was not 
optimized as Mr. Horelra pointed out. This Is not meant 
to be critical of the results of Ifie tests. They are 
quite valid. However, the Prime Number problem Is a 
little pet of mine, on which 1 have worked now and then 
over a long period of time. Some long thought has 
Indicated that there Is a much more efficient algorithm 
for finding the primes. I'm sure the one 1 will present 
here may srll I be Improved upon, perhaps by a factor of 
several times. Before presenting the algorithm, let me 
discuss Hie problem and the results of my tests. Then 
we will look at how time may be saved. Mr, Morelra 
reports TSC BASIC taking 4 hours and 17 minutes to 
find the primes. (All tests were to find all primes within 
"Hie number range of 1 to )0000). He reports Lucldata 
Pascal as finding them In 2 hours and 16 minutes. My 
recent report on several compilers gave time for 
primes to the limit of 1000, and I reran them for the 
higher limit with the following result: 



TSC Extended BASIC 
Integer variables) 
Lucldata Pascal 
Omegasoft Pascal 



7 mln. sec, (using 

4 mln, 27 sec. 
1 mln. 12 sec. 



While the difference between TRS-80 BASIC and 
TSC BASIC times were In the ratio of 3 to 2 
approximately, the effect of changing the program was 
to reduce the Lucldata Pascal time from 2 hours and 16 
minutes to 4 minutes and 27 seconds, a ratio of 30 to 1. 
Probably because 1 used Integer variables In my version 
of the TSC BASIC program, the Improvement here Is even 
greater. The ratio Is almost 36 to 1. Why such a large 
difference. First of all, for those of you who might not 
know, a Prime number Is a number that has no other 
Integer factors than 1 and Itself, That Is, It Is not the 
product of two other numbers. 15 Is the product of 5 and 
3 so It Is not prime. There are no factors of 17 other 
than 1 and 17, so It Is prime. It should be obvious that all 
even numbers are divisible by 2 and so are not primes 
(except for 2 Itself). By this definition, 1, 2, and 3 
qualify as primes. The first and most obvious way to find 
primes Is to test each odd number to see If It Is 
divisible by some other smaller number. The program In 
Mr. Morelra's article does just that. In tact there Is 
some optimization begun. The question arises as to just 
how high the "test divisors" have to get before we can 
stop testing and decide that the number being tested Is 
a prime* All numbers are divisible by 1 so we don't need 
to test that. If we are testing only odd numbers, the 
number can't be divisible by 2* In tact, the first number 
that could be a factor Is 3. If three were a factor we 
would have found It when we tested 3, and the other 
factor would have to be 1/3 of the number being tested. 
Therefore we don't have to test divisors greater than 
1/3 of the number we are testing. But wait, we're coming 
to a generalization here. What are the two largest 
factors possible, (1 mean maximize both factors). 
Obviously, If both factors are as large as possible they 
will have to be equal and must both be the square root 
of tne number being tested, le. If the number being 
tested Is 25, the largest possible factors are 5 and 5 
since 5*5*25, 5 Is the square root of 2 5. 

Now here Is the Insight. If one of the factors Is 
larger than the square root of the number being tested, 
the other will be smaller. If there are two factors 
whose product Is the number In question. It Is not prime, 
and we would have discovered the smaller one before we 
test a divisor larger than the square root of the 
number being tested. The Algorithm In the article 
tested divisors up to 1/2 of the number being tested. 
If there are multiple factors, we will discover one even 



sooner. In the case of the numbers approaching 10000, 
there were 2500 test divisions being made to see If any 
came out even (odd numbers to 5000). Numbers need not 
be tested over 100, and so only a maximum of 50 tests 
need be made for the numbers as they approach 10000. 
You can see that this vastly reduces the work the 
computer must do for the larger numbers. The 
Improvement for small numbers Is not as dramatic. 
Further, It may be shown that only prime numbers need 
be tested as divisors. If the number being tested Is 
divisible by 9, for example, It Is also divisible by 3, and 
that fact would have been discovered before the test 
divisor reached 9, This further reduces the work the 
program has to do. There are 26 primes between 1 and 
100. (two of those are 1 and 2) so only 24 test divisors 
are required to check a number In the range of 10000. 

What my program does. Is to save the first 
primes found. In an array, and use them for test 
divisors, each time testing divisors only less than the 
square root of the number being tested. Since the 
square root function Is slow. It tests to see If the 
square of the test divisor Is greater than the number 
being tested. If this point Is reached without any 
"even* 1 divisions, the number Is guaranteed to be a 
prime. When the Progrem has saved e prime that Is 
greater than hie square root of the maximum number to 
be tested, It sets a switch and no more primes are 
seved. Most compilers use 16 bit signed Integer 
erlthmetlc, and the progrem here will find primes 
approaching the upper limit of 32000, For testing 
numbers In that erea, en errey dimension of 50 Is 
adequate. There Is of course a tittle overheed In the 
arrey eccesslng and saving of primes. Still the overall 
saving Is very lerge. The times reported here ere for 
the numbers to be output to my terminal running et 
19.2Kbaud. If the ratio holds, a 6809 assembler program 
ought to be possible that would run this program In 
ebout 10 seconds. If you are skeptical of the ebove 
arguments, I can only say that my program produces the 
same enswers as the longer one does. 

Just to complete the picture, there Is an even 
fester method of finding the primes, called the sieve of 
Erastosthenes. All ihe odd numbers to be tested are 
put In an array. Now, starting at the number 3, all of Its 
multiples (not Including 3) are removed and zero put In 
thefr place, le 9,15,21, etc (remember that all the even 
multiples are alreedy missing). These multiples of 3 are 
obviously not primes. Next the multiples of 5 ere 
"crossed out*', etc. Again, the process need only be 
carried to the square root of the largest number being 
tested. This Is the backdoor approach to ihe problem. 
Rather than finding primes. It essentially finds and 
eliminates all the non-primes. Of course to set up the 
array for odd numbers to 10000 you need an array of 
dimension 5000. For a 16 bit Integer arithmetic compiler 
or assembler, that takes 10000 memory locations for the 
array. This Illustrates the point so aptly put by 
someone that "there ain't no free lunch". This Is one of 
ihe most Infallable rules of Engineering, To get one 
thing (speed Increase In this case) you trade off a 
larger memory requirement. To get ease of 
programming, we use a compiler and trade off a less 
efficient use of memory and e slower execution for 
programmer's time. If we have the memory available, 
that Is no penalty, and If the execution Is ecceptably 
fast, we've saved a bundle of money by having the 
programers use a high level language rather than 
assembler. My estimate based on some experience with 
rather large progrems Indicates that the reduction In 
programming time for Pascal over assembler Is about 1 
to 7. There Is another time saving there, end that Is the 
listing time. It Is tolerable to relist 20 peges of a 
Pascal program but 140 pages for the equivalent 
Assembler version gets to be a real chore, so the 
programmers struggle along wllli a listing that has more 
red Ink marks than original listing and try to keep 
straight all the changes for a couple of days before 
running a new listing. 
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Well, there It is people. Point 1 started out to 
make Is that a lltMe smarter program Is sometimes much 
more effective In reducing running time than a much 
faster processor) Realize that the optimized program 
described above runs 72 seconds in Omegasoft Pascal 
and the original runs 56 seconds in IBM 370/148 
assemblert 

Want some more examples? How about this one. 
We have a data file of 300 names and addresses in 
alphabetical order, and want to add 20 more names. Slow 
way Is to add the 20 names at the end of the file and 
then sort "Hie 320 names. Fast way Is to put the 20 
names In memory and sort them first. Then, It only 
takes one pass reading the large file and inserting the 
small batch of names (called merging the files), and 
writing the result to a new file. In fact. If you want to 
see a tremendous range of efficiencies for useful 
programs, get a book on the subject of sorting. The no 
free lunch rule applies here too. The simplest sorts 
are slow, faster ones require more program and more 
memory to run, 



INTERMITTENS 

In my Feb. column I mentioned some intermittent 
problems 1hat had been bothering my system. Several 
people have written with solutions that have worked on 
their systems. There seem to be Just about three 
problems, which I will discuss In turn here. 

The problem that got top mention, was one that | 
had already taken care of on my system. Many of us have 
the old original SWTPC chassis with Its power supply, 
designed when we thought 16K was a fantastic amount of 
memory. Now, many of us have 32K, 48K, or 56K plugged 
In, and then have added several 1/0 cards for 
peripherals such as a modem, printer. Interrupt timer, 
eprom programmer, etc. That power supply simply was not 
designed to power all that stuff. The unregulated 
voltage In mine had dropped to around 7 volts or a little 
less, and some of the 7805 regulators Just don't 
regulate with the Input only 2 volts higher than the 
output. My solution was to look through the catalogs and 
find a couple of 10 amp 4 volt transformers and wire 
them In series. Result was too much voltage, but they 
were of the open frame construction and I was able to 
remove some of the secondary winding turns from one 
of them until the voltage was reduced to around 8 1/2, 
(the 0C voltage at the filter capacitor), which seems to 
work fine. 

One reader wrote ttiat the 10 amp fuse In the 
SWTPC power supply Is In a "cheap" holder and he was 
losing 1/2 volt there. Cleaning and bending of the 
contacts eliminated most of that. 

Having cured ttiat problem, 1 think, was the main 
cause of the next one that 1 ran Into. This new problem 
was exaggerated by the fact that I had Just added two 8 
Inch disk drives and a DMA controller to my system. The 
direct memory access is more critical of memory access 
time than normal operation, and I would guess that 
excessive heat probably Increases the access time. 
Anyway, I found that after my system had run for a half 
hour, I got lots of disk read errors. The system would 
retry several times In reading In a file. One night I 
found that a fan blowing through ttie area of the memory 
and processor cards In my system eliminated this 
problem completely. Boosting the unregulated voltage 
means that the on board regulators have to throw away 
more power, so they run hotter. Increasing the Input 
from 7 volts to 9 volts. Increases the drop across the 
regulator from 2 to 4 volts and the load current 
remains the same If the regulator is regulating, so ttiat 
doubles the power dissipation In all the regulators. Of 
course, that Increases the heat build-up in the memory 
and processor boards. Another factor there Is that we 



have all the card slots filled so there can be no space 
between cards, if you have less cards than slots, by all 
means space them apart as much as possible, leaving a 
space next to the ones with the most heatslnks or the 
ones you know to be using the most power. 

Without going Into a great deal of theory, I will 
mention another cure mentioned by one reader. The 
SS-50 bus Is driven by a class of Integrated circuits 
known as TTL (Transistor-Transistor Logic). These 
devices work best when the bus lines are terminated 
with a proper load. A pair of resistors, one to the +5 
supply (360 ohms) and one to ground (390 ohms) on each 
bus line provide the proper termination, and 
considerably reduce the noise on the bus. There are 
available circuits for "active terminations", a fancy 
word for a regulated voltage return for the terminating 
resistors, that allows use of only one resistor for each 
bus line. Claims are made that the echlve terminator 
reduces the power supply current over having the two 
resistors, but without thinking through a thorough 
analysis, ft seems to me that that can only be true when 
the bus lines are In the "unselected" or Tri-stated 
high impedance condition. Kilobaud Microcomputing for 
April 1980 has two articles describing active 
termination circuits. Be careful, the one by Cllve Bolton 
(pg. 110) Is the simpler of the two, and may be tempting, 
but It can only work when more of the bus lines are low 
than high. The 7805 regulator shown can't possibly sink 
current, which it would have to do to regulate when more 
bus lines are high than low. Even If the 7805 were 
capable of sinking to Its ground terminal. The circuit In 
the article wouldn't let It, because of ttie resistance of 
the potentiometer in the ground path, which would 
normally be set about to Its center. This resistance 
would prevent It from sinking current sufficient to stay 
in regulation If there were one or two more bus lines 
high than low, [Since writing this, I've received a letter 
assuring me that this circuit does work. The only way I 
can see It having a chance Is that the busses for a "1" 
don't go much above the 2.6 volt termination reference 
level. If this Is true, ttie circuit will probably work 
except In very rare circumstances when nearly all of 
the busses are In the "1" or high state. 

The one described In the article by Craig 
Anderton on Pg. 52 (which Is a description of Bill 
Godbout's mother board) will work fine. There Is a 
schematic but no parts list given there. Since I haven't 
tried this yet, I have not chosen components and have no 
recommendations at this time. About ttie only thing 
crltlcat would be that ttie output transistors, the ones 
driving the bus temlnatlon line, would have to be of ttie 
"power tab" type and would have to be heatslnked. 
Since this circuit Illustration is copyright by Bill 
Godbout, I won*t reproduce It here. If there Is some 
interest in this, or If anyone has done It with noted 
improvement in operation I will design one that works on 
my system and pass the word along here In a later 
column. One caution here. A poor design could cause 
more problems than It cures, since If the termination 
voltage doesn't remain constant the result is 
essentially to feed signals from one bus to the others, 
the result could be to Increase ttie "noise" on ttie 
busses! 

Summarizing, the three things that seem to 
eliminate Intermlttents (aside from cleaning dirty 
connector pins) are proper unregulated power supply 
voltage, forced air cooling, and bus termination. 



The following are ttie listing ttat accompanied the 'FLEX 
USER NOTES 1 in ttie May '81 issue. 
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UNDERSTANDING SUBROUTINES 
PART 1 — HIGH-LEVEL CONCEPTS 

John F. Wakerly 
Micro Systems Engineering 
257 Castro Street, Suite 2E3 
Mountain View, CA 94041 



John Wakerly is an independent consultant and a con- 
sulting associate professor ar Stanford University, This three- 
part tutorial on subroutines in Pascal and 6809 assembly 
language is adapted from his recently~published book. 
Microcomputer Architecture and Programming, copyright 
1981, with permission of the publishers, John Wiley & Sons. 
Inc. (The book is also available directly from the author at 
MSE Books: see advertisement elsewhere in this issue.) 

Prof. Wakerly is an avid 6800 and 6809 programmer and 
user. Both his book and this article were prepared using 
word-processing programs that run on his SWTPc 6800 system 
under the FLEX operating system. The programs include Pro- 
gramma's 6800 PIE text editor, a modified TSC text formatter, 
a special set of formatting macros, and a special ASCII-to> 
TTS translation program. These programs ultimately yield files 
in the ITS code that are punched onto 6-level paper tape and 
then fed directly into a Mergenthaler VIP phototypeseiter. The 
typesetter produces galleys that are cut and pasted to produce 
pages such as these. 



INTRODUCTION 

Subroutines are the key to the structure of programs in 
any language, high or low level. A subroutine is a sequence of 
instructions that is defined and stored only once In a program, 
but which may be invoked (or called) from one or more places 
in the program. Two examples of frequently-used subroutines 
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in a typical computer are the instruction sequences that write a 
character to and read a character from a terminal. 

One advantage of using subroutines should be obvious: 
program size is reduced by storing a commonly-used sequence 
only once. Instead of repeating the entire sequence each time 
it is needed, only a single instruction or short sequence of 
instructions is needed to call the subroutine. Another advan- 
tage is crucial in the development of large programs: individual 
tasks can be defined and processed by subroutines with well- 
defined interfaces and interactions with the rest of the pro* 
gram. In this way, different programmers can work on differ- 
ent subroutines (i.e., tasks), and individual subroutines can be 
written, debugged, optimized, and modified, more or less in- 
dependently from the rest of the program. Indeed, the de- 
velopment of a large program would be virtually impossible 
without a subroutine mechanism to decompose large tasks into 
a collection of smaller ones. 

All of the advantages of subroutines are amplified by the 
use of parameters. A parameter is a "dummy variable'* in the 
subroutine definition, simply a place-holder whose identity is 
bound to a real variable or value each time the subroutine is 
called. The dummy variable in the subroutine definition is 
called a formal parameter, while the variable or value used on 
a particular call is called an actual parameter. Since different 
actual parameters may be specified on each call of a sub- 
routine, the same subroutine may be used to perform identical 
processing on many different sets of data. For example, the 
subroutine PrintAvg (x, y) could be defined to print the aver- 
age of two formal parameters x and y. Calling PrintAvg with 
three different sets of actual parameters would print three dif- 
ferent results: PrintAvg (1,5) prints 3; PrintAvg (17, 100) 
prints 58*5; and if a=26 and b=58, PrintAvg (a, b) prints 42. 

The high-level programming language Pascal allows users 
to write "subroutines" called procedures and functions. In 
Part [ of this article we discuss Pascal procedures and func- 
tions in depth. We'll assume that you already have a light 
reading knowledge of simple Pascal, but you don't have to be 
an experienced Pascal programmer to understand this article. 

In Part 2 of the article, we'll show how procedures and 
functions relate to assembly language subroutines, giving 
examples in Motorola 6809 assembly language. In this case, 
we'll expect that you have assembly language programming 
experience, but not necessarily for the 6809. 

In Part 3. we'll introduce the advanced topics of 
coroutines and recursive programs, giving examples both in 
Pascal and in 6809 assembly language. 

It is useful to study Pascal procedures and functions and 
assembly language subroutines together for a number of rea- 
sons: 

• Familiarity with the structure of Pascal procedures and 
functions can help a programmer improve the structure 
of corresponding assembly language subroutines. 

• Pascal procedures and functions can be useful documen- 
tation aids for assembly language programs. 

• Assembly language parameter-passing conventions can 
explain some of the mysteries of the run-time environ- 
ment of a high-level language. For example, why do the 
values of local variables in a Pascal procedure become 
undefined each time the procedure is exited? We'll find 
out in Part 2. 

• A good understanding of both high-level and assembly 
language parameter-passing conventions is required when 
a programmer links together high-level and assembly lan- 
guage program modules to peiform a task. 

. -JtS " Micro Journal 



AN OVERVIEW OF PASCAL 

Pascal is a "structured" high-level language that allows 
programs and data to be defined in a natural, hierarchical fash- 
ion. In addition to having widespread use on large computers 
in the academic, scientific, and business communities, Pascal 
has emerged as a very popular high-level language for micro- 
computers. Pascal compilers exist for ail major microcom- 
puters; several microcomputer chip manufacturers provide 
Pascal-based software; and there is even a microcomputer (the 
Pascal Microengine by Western Digital Corp.) that has primi- 
tive Pascal "P-code" as its machine language. 

Three key elements contribute to making Pascal a "struc- 
tured" language: declarations, block structure, and procedural 
code. Declarations require the programmer to give certain in- 
formation to the compiler about the structure of the 
program — the name and types of all variables that will be 
used, and the names of all labels referenced by discon- 

tinuities in program flow (GOTO statements). They also allow a 
good programmer to give optional information to the compiler 
and to improve program readability in a number of ways: by 
defining identifiers that convey the meaning of program con- 
stants; by restricting the range of variables to allow automatic 
error-checking; and by explicitly defining data structures in a 
way that the compiler supports and a reader understands. 

Figure I illustrates the block structure of Pascal pro- 
grams. Statements specify the actions in a program; Pascal 
defines both simple and structured statements. A simple 
statement performs a single action; for example, the assign* 
ment statement "x :- (3+y)/7" computes the value of the 
expression **(3+y)/7" and assigns it to the variable x. A 
structured statement contains one or more other statements 
and controls them by well-defined rules. The most important 
structured statement is the compound statement* a list of other 
statements bracketed by the "reserved words" BEGIN and END. 
Another example is the FOR statement, which repeats a state- 
ment a predetermined number of times. 
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FIGURE 1 Block structure in Pascal. 
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Now here's where block structure comes in: a structured 
statement can control any statement, including another struc- 
tured statement. If we draw each statement as a block, the 
program shown in Figure 1 looks like a "nested** set of blocks. 
Block structure lets Pascal programs reflect a natural method 
of problem-solving: repetitively and conditionally executing 
simple instruction sequences. 

Procedural code is the name used to describe a program 
that is decomposed into modules with well-defined interfaces 
and interactions. Procedural code results from a "top down" 
program design approach, wherein a program is defined in 
terms of a few high-level modules (procedures and functions), 
each of which is defined in terms of lower-level modules. 

A procedure is a defined sequence of declarations and 
statements that can be invoked by a single statement; it is the 
Pascal equivalent of an assembly-language subroutine. A func- 
tion is defined similarly, but is invoked by writing the function 
name in an expression, as one would normally use a vaiiable 
name. Besides including a number of predefined procedures 
and functions, Pascal allows each program to define its own 
procedures and functions. As shown in Figure 2, Pascal sup- 
ports top-down design by using the same general structure for 
procedures and functions as it does for programs, and by al- 
lowing each procedure or function to define its own subser- 
vient procedures and functions. 

The scope of an item defined within a progiam or proce- 
dure is the part of the program in which that definition is 
recognized. In Figure 2 the scope of an item defined in a given 
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FIGURE 2 Program, procedure and function structure in Pascal. 

block is limited to that block and all the smaller blocks con- 
tained in it. Items defined in the outermost block are called 
global: items defined in an inner block are local to that block. 
Thus, the programmer may define local variables, data struc- 
tures, and procedures within one block without concern about 
possible conflicts in other blocks at tbe same or higher levels. 
For readers who are not very familiar with Pascal, a 
complete program is shown in Table 1. This program should 
refresh your memory on the basic features of Pascal. Like all 
good programs, the example is self-contained so that someone 
conversant in the language can readily understand it without 
any other documentation. 
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PROCEDURES IN PASCAL 

A Pascal procedure is a program-defined sequence of 
statements that can be invoked by a single statement, called a 
procedure statement. A procedure is defined in the procedure 
and function declaration part of a program as shown in Figure 
3. According to this figure > a procedure may be declared by 
the reserved word PROCEDURE followed by a procedure head- 
ing followed by a block. 

In the procedure heading , the identifier names the proce- 
dure, while the parameter list gives the names and types of 
zero or more foimal parameters, as described later. 
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FIGURE 3 Procedure and function declaration part syntax 
diagram. In this "syntax diagram," rectangular boxes surround the 
names of program elements that are defined elsewhere, such as 
'procedure heading" and "block." Circles or boxes with rounded 
corners surround special symbols and Pascal reserved words. 
Syntax diagrams concisely describe the syntax of program 
elements — the format that they must follow. The meaning or 
semantics of a program element must be described separately. 

The block in a procedure declaration consists of declara- 
tions and a statement part, as shown in Figure 4: a procedure 
block has the same foimat as a normal Pascal program block, 
Notice in particular that the procedure block may itself contain 
additional procedure and function declarations. This allows 
top-down design, in which a procedure can define its own 
subservient procedures. Rather than clutteiing up the high- 
level program desciiption with a lot of little low-level proce- 
dures, the low-level procedures can be defined inside the high- 
level procedures that use them. 
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FIGURE 4 Syntax diagram for block and statement part. A block 
contains six parts In a prescribed order; all parts except the 
statement part are optional. The statement part may be any 
compound statement — a sequence of statements separated by 
semicolons and bracketed by the reserved wordsBEGIN and END. 
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A procedure may be invoked (called) by a procedure 
statement which simply gives its name and any actual 
parameters to be substituted for the format parameters, as 
shown in Figure 5. In general, a procedure (or function) must 
be defined before being invoked.' 
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FIGURE 5 Procedure statement syntax. If the procedure has no 
parameters, then the parentheses are omitted. Otherwise the 
parentheses contain one actual parameter for each formal 
parameter In the original procedure definition. 

The declarations in a procedure block define constants, 
variables, types, and additional procedures and functions that 
are all local to the current procedure. Such local items may not 
be referenced outside the scope of the current procedure; if 
items with the same names already exist outside, then they are 
redefined within the procedure without affectingtheir external 
definitions. If a procedure definition references an item not 
defined within the procedure, the item must have been defined 
outside. 

The statement part of a procedure block indicates the 
actions performed each time the procedure is invoked. The 
values of all local variables are undefined each time the state- 
ment part is entered; they are not preserved between succes- 
sive calls of the procedure. 

Table 3 contains a program that removes spaces from 
input text. The program is rewritten in Table 4 using a proce- 
dure Skipspaces to replace the innermost REPEAT statement. 
In the program body, the line "SkipSpacea" is the procedure 
statement; when it is encountered, the programmer-defined 
sequence (i.e., the REPEAT statement) is executed. The pro 
gram actually became longer by using a procedure in this 
example * but there are still several advantages to using proce- 
dures in general: 

• A well-chosen procedure name contributes to program 
readability by concisely describing the operation being 
performed. 

• Partitioning a program >into a hierarchical structure of 
procedures with well-defined interfaces and interactions 
makes the program easier to design, debug, maintain, and 
modify. 

•Unlike assembly language, the syntax of Pascal was defined so thai a program 
can be compiled by a one-pass algorithm. Since label i. constant*, typei, van* 
abki, and procedures and function* must til be defined before they are used, 
there are no forward references. However, if two procedure* call each other. 
Uien neither can be defined before being invoked. Pascal gets around this prob- 
lem as described in Pan 3. 
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• If a procedure is invoked more than once, program size is 
reduced compared to the alternative of repeating the pro* 
cedure body for each invocation. 

To illustrate the above ideas. Table 5 shows a moie com- 
plex program for processing spaces. Instead of being dis- 
carded, strings of spaces are converted to the character "I" 
followed by a letter corresponding to the number of spaces in 
the string. Also, the main program uses a WHILE instead of a 
REPEAT statement, so that the terminating period is not 
printed. This example illustrates a number of concepts: 

• The procedure has no parameters, but it communicates 
with the main program via the global variable inChar. 

• The procedure has one local variable sent, whose value 
it reinitializes each time it is called, 

• The procedure is called from two different places in the 
main program, the first place to "prime" the WHILE- loop, 

• The procedure may be modified to do a better job of 
space compression without changing the main program. 
(As an exercise, modify the procedure so that strings of 
one or two spaces are not translated, and strings of more 
than 26 spaces are translated into two or more "tx" 
codes.) 

PASCAL FUNCTIONS 

A function is a programmer-defined sequence of state- 
ments that assigns a value to the function name (i.e.. returns a 
value). A function is defined much like a procedure, as shown 
in Figure 3. The function heading is like a procedure heading, 
but it also must specify the type of the value returned by the 
function. The function name [identifier) must be assigned a 
value of this type within the function block. Like a procedure 
block, a function block may have its own local constants, 
types, variables* and subservient proceduies and functions. 

The main difference between proceduies and functions is 
in the way they are invoked. Whenever the function name and 
actual-parameter list appear in an expression in the calling 
program, the function statement part is executed, and the last 
value assigned to the function name in the function statement 
part is returned to the expression evaluation. 

Table 6 shows a program that uses a function to read the 
next nonspace character of input text. The variable inChar is 
needed since the function is invoked every time the function 
name appears in an expression. The following main program, 
although syntactically correct, would read two nonspace 
characters per iteration but wiite only one of them: 

BEGIN 

REPEAT writ* (NextNonapaoe) 
(IKrtL NexOfenspace ■ «.'; 



The local variable tenpOiar and the assignment state- 
ment in the function statement part in Table 6 are also neces- 
sary. The alternative function statement part. 

BEGIN 

REPEAT reed (Nextltoftjp ace) 
UNTIL Nex*l*V\*pac» <> * '* 
DO; 

would not use the value just assigned to NextNon Space in the 
comparison. Instead, it would cause a recursive call of the 
function to itself (as explained in Pan 3). Unless recursive calls 
are desired, the function name must not appear in expressions 
in the function statement part. 



PARAMETERS IN PASCAL PROGRAMS 

Both procedures and functions in Pascal handle paramet- 
ers in the same way. A procedure or function declaration indi- 
cates formal parameters in a parameter list, as shown by the 
syntax diagram in Figure 6. If there are no parameters, then 
the parameter list is empty, as in the examples in the previous 
sections. If there are one or more parameters, then each for- 
mal parameter is listed with its type as shown in the examples 
below: 

POJCEXXJRE PrintAvg {xt real; yz real) i 

PROCEDURE FindChar (taroatt cher; terainatort char; 

»A*s Integer); 
FUNCTION Xor (p: boolean; qt boolean) i boolean; 
FUNCTION Power <x; real; m lnteoar) i real; 
FUNCTION prim* (mar lnteoar) c boolean; 

If two or more formal parameters of the same type ap- 
pear successively, the list may be abbreviated: 




FIGURE 6 Parameter list syntax diagram. 



VALUE PARAMETERS 

Pascal supports four kinds of parameters, listed in Table 
7. The examples above have shown only value parameters, 
When a value parameter is specified, the actual parameter in 
the procedure call may be any expiession whose resuit is the 
same type as the formal parameter. The simplest example of 
such an expression would be a constant or variable of the 
proper type. When the procedure is called, the expression is 
evaluated and the resulting value is copied into a parameter 
area and passed to the procedure. Copying takes place even if 
the result is a targe structured type such as an array. The 
procedure may modify the formal paiameter via assignment 
statements, but this affects only the copy stored in the parame- 
ter area. For example, the program shown in Table 8 computes 
the value ofn 1 for each n. When Fact is executed, the value of 
n is not disturbed even though the copy ofn in the parameter 
area is eventually decremented to J. 



VARIABLE PARAMETERS 

Value parameters are the appropriate choice for passing 
inputs to a procedure or function. However, it is often neces- 
sary for a procedure to pass output results to the caller by 
using one or more parameters. A classical example of this 
requirement is the swapping procedure shown in Table 9. The 
Swap procedure declares variable parameters x and y. When a 
variable parameter is specified in a Pascal procedure or func- 
tion, the actual parameter used in calls must be a variable of 
the corresponding type. The address of the variable, not a 
copy of its value, is passed to the proceduie, and all state- 
ments in the procedure manipulate the variable directly. Thus, 
the program in Table 9 does actually swap the values of a and 
b and prints M 2 1*\ If value parameters were used in the pro- 
cedure definition, the program would print "1 2*'. 
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PROCEDURE AND FUNCTION PARAMETERS 

Pascal also allows procedure and function names to be 
passed as parameters. Table 10 gives a contrived example of a 
"using-procedure" that accepts the name of a "passed- 
procedure" as a parameter. Procedures and functions are sel- 
dom used as parameters in Pascal, but when they are. several 
precautions must be observed: 

• If a passed-procedure has parameters, they may only be 
value parameters. 

• Only a procedure or function name is passed, not its 
parameters; therefore the parameters must be "filled in" 
by the using-procedure. 

• The compiler does not necessarily check that the number 
of parameters required by passed-procedure equals the 
number of parameters assumed in the definition of the 
using-procedure. 



PARAMETERS IN OTHER HIGH-LEVEL LANGUAGES 

Parameter-passing conventions in other high-level lan- 
guages may be similar to or different from Pascal's. For exam- 
ple. Algol has two methods. The Algol Call by Value method 
handles parameters just as Pascal handles value parameters. 
The Algol Call by Name method has no equivalent in Pascal. It 
is defined to have the same effect as a textual substitution of 
the actual parameters for the corresponding formal parameters 
in the subroutine; this is called the Replacement Rule. Al- 
though this method allows procedures like Swap to be written 
in the same way that Pascal would use variable parameters, it 
is still somewhat different. For example, consider the effect of 
the replacement rule on the procedure body of Swap if next is 
an array of integers and we call Swap (i,next [i] ) : 

t :- i; i :• next [I); n«xt[i] i- t 

The apparent intent of the call is to swap the values of i and 
nextli]. However, suppose that i«5, next(5)«4, and 
next [4] -0, Then calling Swap (i # next [i]) sets 1 to 4 (OK) 
while setting next (4] to S (wrong — we wanted to set 
next [5] to 5). 

The Fortran Call by Value method is similar to Pascal 
and Algol Call by Value, except that the (possibly modified) 
value in the parameter area is copied back into the original 
actual parameter when the subroutine is completed. P1V1 has a 
method called Call by Reference which is similar in effect to 
the use of a Pascal variable parameter, except that it also 
allows an expression to be used as the actual parameter, tem- 
porarily allocating variable storage for the value of the expres- 
sion. 



TABLE 1 Pascal program to simulate a aim pie adding machine. 

PROQtt* Addin^tachine (input, output) t 
[ Ibla program a inula tea a simple adding machine with 
13 keys* 

0-9 Diglta — entered one digit at a tine, 

left-to- right. 
C Clear — Beta the accimiulated simi to aero. 
+ Plus — Adda current number to current bus. 
S Stop — stops the program, 
the keys sre aimulated by reading character a one st 
s time from the input, lfce current niasber and sua 
are printed aftar each C, ♦, or S operation. 
Illegal cheractera clear the am and current master. ) 



VAR 

sum, number : integer; charln : char; 

PROCEDURE PrintNumsj 
(Print current nunber and sum bo far.) 
BEGIN writeln (nunber, sun) END; 

PROCEDURE InitNtass; 

(Clear current nunber and bus and print then.) 
B8CIN sua t- 0; nunber :- 0; PrintNUms END; 

FUNCTION OigitVal (c ; char) : integer; 
[Evaluate a digit fron to 9.) 
BEGIN 

{ The value of a digit is the value of ltB 
nuaeric character code minus the vslue 
of zero's numeric chsrscter code. } 
DigitVsl z- ord(c) - ord('O'); 
END; 

BEGIN {Main Program} 

(Initialise variables? get first char J 
InitNuna; read (charln) ; 
WHILE charln <> 'S' DO 

BEGIN (Read a character at a tine.} 

{If charln is a digit, multiply current nunber 
by 10 and add the digit 1 a value. } 

IF (charln>- r 0') AND (charln<-'9 r ) THEN 
nunber :■ number* 10 ♦ Dig! tVal (charln) 
(Clear aua on *C'.} 
ELSE ir Charln- 'C THEN InitNuna 
ELSE IP charln- •♦• THEN (Add on •♦'} 
BEGIN sua i - sun ♦ number; PrintNtms; 
number :- 0? END 
(Clear sun and nunber on bad inputs.) 
ELSE InitNuna; 

read (charln) ; (Always get next char.) 
END; 
writelnCAll done — bye*) J (Stop on *S'J 

end. 

TABLE 2 Examples of scope rules for procedures. 

PflOGRA* ScopeRules (inputr output) ; 
VAR common, maxl : integer; 

PROCEDURE ProcA; 
VAR temp, x i integer; 
BEGIN 

x :- naxij (uses global 'naxi') 
common :■ temp ♦ x; 

(global 'common', local 'tamp 1 , *x r } 
ENDf 

PROCEDURE ProcB; 

VAR naxi, mini : integer; 

BEGIN {•naxi' redefined locally} 

ninl *- naxi; {OK -- 'mini* and 'naxi' both local} 
tamp :- 0; (error — 'temp* undefined 
in current scope } 

END- 
BEGIN 

read (ccvxnon, maxi) ; lOK — both global*} 
temp :- 10; (error — 'temp' undefined 
In current scope ) 

END. 



Table 2 shows some examples of the scope rules. The 
global variables coranon and max 1 are used within the scope of 
procedure ProcA. However, the global variable raaxl is rede* 
fined within the scope of ProcB, The variable temp, which is 
local to ProcA. is enoneously used in ProcB and In the main 
program. Although the scope rules allow multiple uses of the 
same identifier, it is still best for clarity and correctness to use 
unique identifier names in different procedures. 



18 



66 Micro Journal 



TABLE 3 Pascal program to remove spaces from input text. 

PROGRAM RemSpace ( input, output) ; 

{Renove spaces from Input text terminated by a period.) 
VAR inChar : char; 
BEGJN 
REPEAT 

REPEAT read (inChar) UNTIL inChar <> ' '; 
write (inChar) ; 
UNTIL inChar - '.*; 
END. 



TABLE 4 Removing spaces with a procedure, 

PROGRAM RanSpaceProc ( input, output) ; 
VAR InChar : char? 

PROCEDURE SkipSpacea; 
BEGIN 

REPEAT read (inChar) UNTIL inChar <> 
END; 

BEGIN 

REPEAT 

SkipSpacea; 
write (InChar) ; 
UNTIL inChar - '.'; 
EM). 



Formal parameters may appear in any older and 
parameters of the same type need not be grouped together. 
However, when a procedure or function is called, the actual 
parameters must be listed in parentheses in the same order as 
in the definition: 

VAR 

a,b : real; i r j r len i integer; 

f1,f2,f3 : boolean; 
BEGIN 

PrintAvg(a r b) ; 
FindChar('t','.Men); 
to i- Xor(f1 r f2); 
a :- Power (a*b,i+j) ; 
fl :- Prtme(j+1); 

a • a 



TABLE 7 Kinds of parameteis in Pascal. 



Kind of 
Formal 
Parameter 



Syntax 



Required 

Actual 

Parameter 



Effect of 
Assignment in 
Procedure 



value 



variable 
TABLE 5 Program to compress strings of spaces. 

procedure 
PROGRAM CoDpreae ( input, output) ; 
{ Conpreaa a aeriea of spaces in function 

input text terminated by a period.) 

VAR inChar : char; 

PROCEDURE SkipSpacea; 

{ A aeriea of 1 to 26 spaces la translated into '#' 

followed by a character between 'A' and '7*. 

Longer aeries are truncated. \ 

VAR sent : integer; 
BEGIN 

•cnt :- -1; 

REPEAT 

read (inChar) ; sent :• sent ♦ 1; 

UNTIL inChar <> ' •; 

IP sent > 26 THEN sent :- 26; 

IF sent > THEN write(T ,chr (ord( 'AM-Uacnt) ) ; 
END? 

BEGIN 
SkipSpacea; 
WHILE inChar <> '.' DO 

BEGIN write (inChar); SkipSpacea END; 

END. 



TABLE 6 Removing spaces with a function. 

PROGRAM ReaspaceFunc ( input, output) ; 

{Remove apacea from input text terminated by a pariod.} 

VAR inChar : char; 

FUNCTION NextNonapace : char; 
VAR teaapChar : char; 
BEGIN 

REPEAT read(taapChar) UNTIL taapChar <> ' '; 
NextNonapace :■ tanpChar; 
END; 

BEGIN 

REPEAT 

inChar :■ NextNonapace; write (inChar) ; 

UNTIL inChar <■'.'; 
END. 



PROCEDURE PrintAvg (x,y : real); 

PROCEDURE FindChar (target, terminator: char; 

naxi integer) ; 
FUNCTION Xor (p,q t boolean) : boolean; 



identifier : type 
VAR identifier : typa 
PROCEDURE identifier 
FUNCTION identifier i type 



expression local 

variable variable changed 

procedure name not allowed 

function name not allowed 



TABLE 6 Factorial and square program. 

PROGRAM FactorialsAndsquarea (input, output) ; 
VAR n : integer; 

FUNCTION Fact (i i integer) : real; 
VAR prod : reel; 
BEGIN 

prod :- \j 

WHILE i>l DO BEGIN prod* -prodM; 1 = — 1—1 END; 

Fact :** prod; 
END; 

BEGIN 

read(n); 

WHILE n>0 DO {Pass a copy of n to Fact) 
BEGIN writeln(n r Fact (n) ,n*n) ; read(n) END; 
END. 



TABLE 9 Program using a swapping procedure. 

PROGRAM Swapping ( input, output) ; 

VAR a,b : integer; 

PROC£DUR£ Swap (VAR x,y : integer); 

VAR t : integer; 

BEGIN t :■ x; x :■ y; y :■ t END; 

BEGIN 

a :* 1; b :- 2; 

Swap(a r b); {Pass addresses of a r b to Swap) 

write (a r b) ; 
END. 



TABLE 10 Program with procedures passed as parameters. 

PROGRAM ArrayProcs (Input, output) ; 

CHET len - 80; 

TYPE cNun - U.len; 

VAR charBuffer t ARRAY (L.lenl OF char; 

PROCEDURE DoBuff (PROCEDURE proc); {Uaing-procedure*} 
VAR i : integer; 
BEGIN FOR i t- 1 TO Ian DO proc(i) END; 

raOTOURfi Init (i : integer); {'Paaaed-procvdure'} 

BEGIN charBuffer (il :- ' ■ END; 
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PROCEDURE Readc {1 : integer); 1' Passed -procedure*} 
BEGIN readfcfcerBufferti)) EM>; 

PROCEDURE Printc (i z integer); {'Pained-procedure*) 
BEGIN write (cherBufferti!) EH); 

BEGIN 

DoBuff (Init); 

OoBuff (Printc) ; (Print * blank line.) 

writeln; 

DoBuff (Re edc) ; (Read and print a line.) 

DoBuff (Printc) ; 
END. 

The moral of the foregoing discussion is that a pro- 
grammer must thoroughly understand the parameter- passing 
convention of a particular high-level language before writing 
any procedures that assign values to parameter. Fortunately 
for our purpo-cv Pascal vaiiable and value parameters corre- 
spond nicely to the parameters most frequently used in assem- 
bly language subroutines. Value parameters correspond to 
numbers, characters, or other values passed to a subroutine, 
while vaiiable parameters correspond to pointers or addresses. 
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In Pan 2 we'll discuss assembly language parameter- 
passing methods and relate them to the conventions in PascaJ. 

DATAMAN 

OATAMAN-A DAT ABASE'MANAGEMENT SYSTEM By 
Dale L. Puckott 

OAT AM AN Is a new database management system 
for FLEX based 68XX systems distributed by FRANK HOGG 
LABORATORY, Inc. It ts written In TSC Extended Basic. 

A 'SYSTEM.GEN' file Is used to define system 
terminal and printer control codes. It works wltli a 
teletype, a memory-mapped video board like the GIMIX 
80 X 24, or a standard CRT like the CT-82. If the 
system terminal has some cursor control, le. Home Up 
and Erase to End of Frame or direct X*Y addressing, 
two headers are used. One Is called a 'Program Header, 1 
tlie other, an 'Action Header. 1 These headers use the 
top four lines and are almost always on the screen. 

The •Program Header 1 contains ttte module name 
of 1tie OATAMAN program being run as well as 1he version 
number and date of tlie last revision of the program. 
This is nice feature because you always know where you 
are. The * Action Header* tells you what Information Is 
being displayed, prompted for, or what ttte computer Is 
doing, it Is a nice touch. 

The 'SYSTEM.GEN' file allows you to use just 
about any printer. It supports the 60 and 132-column 
printers as well as ttie new models that change from 10 
to 16*7 characters per Inch under software control. It 
also supports expanded print for line headers. 

While tlie Idea of using a system file to pass 
hardware parameters Is not new. It Is a time saver when 
you change peripherals. Instead of changing a lot of 
code In every module, you need only create a new 
•SYSTEM.GEN' file. 



HOW OATAMAN WORKS 

The system has 16 program modules and a Menu. 
Each module does a different tesk and Is selected from 
the menu. When a function Is finished, the menu 
reappears. The programs prompt In a logical order, 
making 1he system very easy to use. This Is Important 
when DATAMAN Is used by secretaries. 

The basic concept used here Is one of 'record 
assignment.' Each record contains a 'Record Code* flag. 
This flag tells whether the record Is 'selected' or 
'deleted 1 . By using It, you can choose ttte records you 
wish to process. The flag also marks records containing 
errors. Almost every module asks you If you wish to use 
only the flaged records or the entire database. 

Most database systems require you to name tlie 
records to be used when running an application program. 
Here, 1he database can be checked to make sure the 
correct records were flaged before running program 
modules. This Is a time saver when you must run a 
database through a number of program modules. 

A brief description of OATAMAN program 
modules follows. 

OATAMAN MENU 

To enter DATAMAN, BASIC Is loaded and the 
program 'O.DATAMAN.BAC Is 'RUN 1 . The menu 'CHAINS' 
additional modules. All modules chain back to the menu. 



DATABASE CREATE 

You can create a new database from scratch or 
use an existing one. First, you enter the filename (8 
letters or less), the drive number, and password. You 
then give a short description of the database. OATAMAN 
will prompt tor the number of fields, and a name tor each 
label field. You then Indicate the type of data tor each 
field, le, alpha, numeric, money or date. Finally, you must 
specify the number of characters allowed In the field. 

After ttils Information Is typed, you may review 
It, edit It or start entering data. Data Input Is 
continued until 'STOP' Is typed In the first field. 

Each database uses two files with ttte same 
name. One has a '.OAT 1 extension, ttie other, a f .SPC. 
The '.SPC or specification file contains the header 
Information, the password, and ttie date and time the 
file was created or last updated. The '.DAT' tile Is pure 
data. 

FILE MAINTENANCE 

Data Is edfted with this program. First, the file 
name, drive number, and password are typed and the 
password Is checked. DATAMAN prompts for the current 
time and date but a time/date card may also be used. 
Sample code and Information tells how. 

The file maintenance program will act on all 
records In a database, only selected records, or only 
deleted records. Editing may be done after a record 
search by field or all records may be examined and/or 
edited by a global command. Additional records can be 
added by an 'APPEND' command. 

VERIFY DATABASE 

This module checks to make sure all numeric 
data fields contain only numeric Information* When a 
record Is found to have bad data. It Is flagged as 
'deleted'. Records that pass are flagged as 'selected'. 
This allows you to use the file maintenance program 
keyed to 'deleted' records to correct bad data. 
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DATA DUMP 

This program dumps fields In a vertical format. 
It not only lists the fields and their contents, but also 
prints ttie 'record code flag'. It Is used to check data 
Input against source documents. Data may be printed In 
real time or spooled to a disk for later printing. 

TSC SORT EDITOR 

This module creates a file used by 1he TSC 
Sort/Merge package to sort a database. Once the 
database has been chosen, all the field labels are 
displayed. You are asked how many keys to sort on (up 
to 20). On the primary key and each secondary key you 
are prompted for the field and have a choice of 
ascending or descending order. After the sort Is 
finished, the DATAMAN menu Is 'CHAINed'. At no time do 
you drop Into FLEX. 

SELECT/DELETE 

This module leads you through the logic 
decisions needed to delete or select records for use 
by other modules. It Is set up In 1he beginning of 1he 
module for 'and 1 or 'or 1 logic and can be re- entered 
for multiple 'and/or 1 logic. 

LOOKUP PROGRAM 

This program allows you to find data fast, it 
gives you a quick and easy wey to lookup Information. 
The results are displayed on your system terminal. 

RESTORE FLAG 

Sometimes It ts necessary to reset 1he record 
code flag of every record In a database to 'selected'. 
This module does ttils. 

REMOVE DELETED RECORDS 

This program actually removes 'deleted* 
records from a database. It can elso be used to move 
records from one database to another. It creates a new 
database for 'deleted* records. 

MERGE OATABASES 

This module merges two dissimilar databases. It 
uses a fleW from a primary file to key records from a 
secondary file. For example, If the primary file 
contains names, social security numbers, and YTO 
salaries, and the secondary file has SS numbers, 
addresses, and phone numbers, you can make a new file 
containing employee names and SS numbers from Ihe 
primary file, and by using the SS numbers as the key, 
add the cities and phone numbers from the secondary 
HI a. 

The new file will have as many records as Ihe 
primary file. If Ihe key target Is not found In ihe 
secondary file, a f NA' Is Inserted, a message appears 
and Ihe record Is flagged as 'deleted*. This module runs 
fastest during a one for one merge. It also helps to 
presort both databases before merging, 

REPORT EDITOR 

Since most reports are used more than once, 
Ihls module Is used to create a file containing a report 
format. This f .F0R ( file Is used to print all reports. 
The editor prompts for the file to be printed and leads 
you thru a series of decisions concerning what Is to be 
printed. It supports horizontal reports for both 80 and 
132 column printers. You have control over page 
headings, column headings, and statistical Information. 

REPORT WRITER 



This program loads format files created by the 
report editor and prints 1he report. Two lines of page 
headings are defined whh Ihe report editor and a third 
can be added while running the report writer. 

LABEL PRINTER 

This module prints labels on standard size 
address labels. It supports multiple fields and If 
necessary, tha city, state, and zip code can ba put one 
line. This module will print at run-time or allow you to 
dump the labels to a disk for later printing. 

STATISTICAL PACKAGE 

This unit allows you to do statistical ayalysls on 

any database field. The database must be p re-sorted 
before execution. The program reports up to 25 
different statistical values on your terminal or printer. 

TEXT PROCESSOR OATA TRANSLATOR 

This program Is an editor/translator which links 
OATAMAN flies to the TSC T ext Processor. It prompts 
for the number of PR data lines and the OATAMAN field 
for each line. It allows using a field more than once In a 
PR file. The standard field delimiter, '>', and the '»' 
EOR code are supported. You can use this program to 
print personalized letters or for report writing. 
Invoice printing and many other types of form printing 
not possible with most report printing programs. 

DATABASE DIRECTORY 

This module uses the FLEX 'CAT' utility to list 
database files, format files, and output flies, etc. 

WHY SEQUENTIAL FILES? 

The speed of a database management system Is 
not always a function of the disk file handling 
technique. It Is a function of many things—what the 
program ts doing, the number of records In the file, the 
speed of Ihe code, and the speed of your drives. 

If you ere working with a database containing 
20.000 records, such as an Inventory, and your 
application requires real time access and modification, 
then DATAMAN Is not for you] In fact, an ISAM random 
system would do you little good. I am not making a 
judgement on file handling, just pointing out that file 
handling technique Is not as Important to most 
applications as It seems at first glance. Features like 
ease of operation, readability of the manual, as well as 
good support and program code documentation are Just 
as Important as speed. 

In fact, the sequential file handling In DATAMAN 
has some unique advantages. There are no key tiles to 
keep track of and update during file maintenance. 
Sequential flies are also 'self compressing'. This means 
no wasted disk space, if something goes wrong whh your 
system during a disk 'write' while editing, there Is 
always a backup of the original data until the program Is 
finished. 

The most Important feature of OATAMAN Is a 
function of It's file handling, DATAMAN does not limit 
the size of records to 254 or 256 bytes, nor does It 
limit the number of fields per record. 

THE MANUAL 

Regardless of the quality of a program, It Is not 
very useful If Ihe manual Is hard to understand. The 
manual supplied with DATAMAN Is the best database 
system manual I've seen. It's written In a form that Is 
easy to follow and Interesting to read. It Is 166 pages 
long and comes In a nice 3- ring binder. It Is divided 
Into 27 sections Including a tutorial on database 
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management. There Is a very Interesting example of how 
OATAMAN data files can be used with the TSC Text 
Processor to print form letters. 

CUSTOMIZING OATAMAN 

Of all 1he Data 8ase Management Systems I've 
seen, OATAMAN Is the only one that Includes 1tie source 
code for all programs on a disk. The authors have gone 
out of their way to encourage modification and 
customization of the system by supplying well 
documented source code and Information about each 
program In the manual. The source code Is not 
compressed and Is easy to follow. 

You also get a 'SHELL 1 program. It Includes most 
of the code and subroutines needed by a OATAMAN 
module. All you do to write a new module Is fill In 1tie 
blanks, write a IHtle code In 1tie space provided, delete 
the unused code, renumber, compile, and add the name 
to the Menu. 

CONCLUSION 

Priced at S 149.95, OATAMAN Is a fine database 
management system. The manual Is of a quality rarely 
seen* The system Is well thought out and well wrMten. 
OATAMAN will fill 1he needs of just about any personal 
or small business. 

OATAMAN requires 32K of memory, TSC 
Extended daslc, and the TSC Sort/Merge system for 
sorting. It Is available from the FRANK HOGG 
LABORATORY, 130 MIDTOWN PLAZA, SYRACUSE NY, 13210, 
Phone: 315-474- 7856. 



NOW, OATAMAN HAS RANDOM FILES 

A new add-on package now allows the DATAMAN 
database management system to create random files 
from OATAMAN files created earlier wit* 1he sequential 
system. 

0ATARAN0 flies allow super fast look-up and 
record editing. They may be converted back to standard 
sequential OATAMAN files at any time. 

The new add-on is easy to use and works wltti a 
database of any size. Your records can be any tenglh 
and yoii may have as many fields as you need In each 
record. 

With 0ATARAN0 you do not need an ISAM key file 
to search your database. This Inexpensive addition to 
OATAMAN makes 1tie package an excellent tool to use to 
maintain on-line Inventories or real-time directories* 
The source code Is supplied whti 1he package. The price 
1$ $49.95. 

VINTAGE 
6800 

VINTAGE 6800 BECOMES DUMB TERMINAL 



T. N. WRIGHT 
THE UNIVERSITY OF WEST FLORIDA 
PENSACOLA, FLORIDA 3 2504 

With the increased use of 
telecommunications and the need 
for modem interface, some of the 
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vintage unmodified hardware 
needs some help to keep up with 
newer applications without 
buying additional equipment. 
The software defined here can 
serve as a "shuffler" of ASCII 
characters between an MP-C 
control port and a modem/ACIA on 
port 3, turning the SWTPC 6800 
into a dumb terminal. 

The hardware configuration 
this program uses consists of an 
MP 6800, an AC-30 cassette 
interface, a CT-1024 terminal, a 
vintage Bell 108 modem, SOROC 
keyboard, and a 19-inch B/W TV. 
Motorola's original monitor 
MIKBUG® is utilized. Because of 
the method that MIKBUG® uses to 
input and output characters, the 
1024 should be running at 1200 
baud when accessing most 
systems. However, on systems 
that allow the user to set the 
number of nulls after a CR/LF, 
300 baud can be used with the 
proper delay. This allows use 
of the AC-30 to record all 
input/output for later review. 

Line number 440 of the 
program forces upper case by a 
logical "AND" with the ASCII 
character and a $5F. The 
Source, for instance, sends 
lower case, but the CT-1024 can- 
not handle it. Other 
applications, like most of the 
computer bulletin boards r 
default to lower case, but allow 
the setting for "upper case 
only." To accomodate all uses, 
the program converts any 
character above an ASCII $5F, 

Since this character con- 
version is only in the modem 
input routine, a lower case 
keyboard can be used in the 
full-duplex mode and the 
characters are converted for the 
1024 as the host computer echoes 
them. 

Since most telecommunications 
are in the full-duplex mode, 
line numbers 660 and 670 
of the program are used to 
disable the hardware echo from 
the MP-C. This initialization 
is identical to that implemented 
in MIKBUG® for an "L" command. 
Also note the local 1024 echo 
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is turned off for full-duplex 
operation. 

The initialization routine 
configures the ACIA somewhat out 
of the ordinary. In the local 
application, one serial port 
is shared with a printer and a 
modem- The printer runs at 1200 
baud and the modem at 300 baud. 
Rather than physically pulling 
the board to reconfigure the 
interface to use the modem, line 
numbers 620 and 640 in the 
program change the baud rate 
through software division. The 
ACIA is initialized with $0A. 
This value sets a divide by 64 
clock rate {to change from 1200 
to 300 baud for the modem), 7 
data bits, even parity, and one 
stop bit. In this application, 
however, input parity is 
ignored. This software speed 
conversion has proven to be 
handy when switching between 
say, delays in getting a carrier 
due to heavy traffic and continuing 
with a local programming effort. 
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AVOID 
PROOFING 

Or. Allan «. MoUd) 
DipirtiMt or My^tolovjf 
illinoli iMUtut* of T^^^elogy 
Oiic«9o« llllnol* 60616 

PreefniMSlng ■ h«n<S «nt*i«d 6100 wcMnt languag* 
proojras oft«n takaa lo«i9»r tlian antarla? tl»« 
proQraa. A # oorr«ct*4 a pregra u»u»lly o>nt«in» 
•rror* that vr* not dotoctad. Tt>* proqr*o» in 
rlcuz^ 1 o«n bo ua*d to proofraad anothar prooran 
for aootiraey. 

fVM prograo that la to bo oorroctad ouat bo 
•ntoiod t*o Umi. rlrat tha program ia antarod 
in tha ponaacMtlva oaajory location* that it will 
oon^y uNn it 1b oorzoctod. Ifton tho prograo ii 
antorod again in any otAor ewoaacvtlvo aarory 
looationa that do not owrlap too original 
leoatlooa. It la aaually doairabla to atart tha 
two voraiooa of tho program io oaaory location* 
that navo tho aaoa oojabora for tho laat two 
(proforably throol haxaAaelnal plaoaa, for 
oxaapla, ir tha flrat waraloo of tho program 
atart* in amory location 40J1, tha aaoand 
waraion or tha program eoold atart In ammory 
location I Oil. 

rlfluro l aoowa tho proorraading program In am in y 
loeatloom 0100 thraumh 0173, Aqy cofMocmtlw* 
mmaory location* th«t do mot owmrlap with tho 
two vmralon* of th* targot program can b* o**d. 
lb* pzoofraading p roar mm ia mtod to ooapar* tha 
Oko ooroloma of tha program mmmory location by 
mampry location* 

mmmory locatlooa MA* through 00 AT arm oaod for 
tmmmorary data • tor aoa. Th* aombmr of by tarn in 
tho program to bo proofread la placod in mmmory 
locaUooa Ah <hlgb) *nd AS ftho nombar of bytoa 
1* antarod aa a hoaadoolmnl aombar). If ammory 
location Ah oontaio* 00 mod location Al contain* 
21, tha two waraloma of tho program ara 19 fnoxJ 
bytma long. Too hawadoclnml atarting location of 
tho flrat waralon of tha program la plaood in 
mm rur y location* AC (nigh) and AD U<*> . STva 
bmxadmeimal atarting location of tho a*wd 
vnr«loo of th* progrmm la plaoad in ammory 
location* Al (hlghi and AT flow). 

Whan an arror la dotootoft* th* location of th* 
byt*a that do not oorraapond ara plaead in mmmory 
locatlona AC through Af\ For axamplt* If maaory 
location AC oontalna 60 and memory location AP 
contain* 42, tha flrat vmralon of th* program haa 
a potantlal error in memory location (042. If 
mmmory location! Ah and at contain 00 and 42 » tha 
aaoand van ion of tha program ha* a potantlal 
•rror in mmmory location 0042. 

Aftar an arror la detected th* waralon of tha 
program with tha error la corrected and the 
Program in Figure 1 la reaearted. yhla procedure 
ia continued until no furth*r arror* are detached. 
Mhan tha two vara ion* of tha Program are 
identical, mmmory looation* AA and Ah will 
contain 00. 

Flgurv l. Program to Compare (Proof rood) two Program* 




^t r*-i *-*-\ 

* I 1 

n 4 H 

5* 5* Ji 



33 ^ 3* 

SS ss %% 



decimal 






op. 






Adoroea Content* 


L*b*l Cod* 


Oparand 


Commmot* 


0100 


M 


AC 


■axr U»X 


AC 


loc. or em n piog, 1 


0102 


H 


00 


LOA 


mXDO 


tTtl IW FKCRAK 1 


0104 


01 




im 




FPTPArt FOX fftXT 1YTX 


0103 


or 


AC 


STX 


AC 


iavx loc. for arrr ■m 


•191 


OS 


Al 


LOX 


At 


loc. or am* n moe. 2 


0100 


hi 


00 


LPA 


MOO 


■TTl IX FHOaKAM 2 


010» 


01 




IMX 




pwttkta. fox mrr ■ttt 


oioc 


or 


Al 


IT« 


Al 


IAV1 LOC. FOP hXXT iTTl 


919E 


n 




eu 




10! tWO BQfTfS IVT1CAL? 


oior 


24 


07 


nn 


■KJtOA 


IF WOT, IkAMCM 


9111 


DC 


AA 


LOX 


AA 


mmmix of arm to comp. 


0111 


01 




OKI 




rox«CTio irttt to coat*. 


9114 


or 


AA 


ITK 


AA 


IAVI aTTI TO CC4VAJ01 


•tti 


it, 


El 


•ME 


haxr 


lOOCB IF moT FHFZ6RZD 


9111 


t* 


AC 


in»n Lox 


AC 


LOC. OF IRJOR + 1 


IUA 


01 




OCX 




COMVCT IRJtO* LOCATION 


ouo 


nr 


M 


ITX 


AC 


1AV1 IRAQ*. LOCATIOX 


0110 


OS 


At 


LOX 


Al 


LOC. OF IRROR + 1 


oi:r 


01 




Ml 




coajact iRhOR location 


0120 


or 


Al 


ITX 


Al 


6 AVI 1RROR LOCATJOM 


9122 


71 




JTO? 


MObiTOh axnnw to MOHiTOh 



'68' Micro Journal 






BIT Bucket 



by GARRY CAUOELL 
3125 ROBIN LYNN DR. 
ASHLAND,KY 41101 

(606) 324-7225 

T.S.C. BASIC 

i have a tld-blt, tor people like me, who like 
to poke around In object software. To keep you from 
doing this T.S.C. went to a lot of trouble to code 
their cortwand table. In most baslc's a simple ascl 1 
list of the object code will reveal the command 
table's location. Keywords like PRINT, LIST etc 
will stand out In an ascH list. Not so In all 
T.S.C. baslc's that I have seen. To get a clear 
ascll print you must divide by two and add thirteen 
(Hex SO). One way to do this Is to make a simple 
table for conversion. Just list the alphabet down 
one side of the page. On the other start with hex 
68 (A) and skip two for each character<66 6A 6C 6E 
70 ere for A B C E etc). 

Just to prove that there are exceptions to all 
rules i Including this rule) this does not apply to 
the T.S.C. Mlcro-8as1c-Plus that they furnished 
with source. 

1 am Including a simple BASIC program to do the 
decoding. About all It will be good for Is to 
locate the command table but does demonstrate the 
decoding principle. 
Happy Hunting ! 

10 \}PUT "STARTING AD0RESS7 ";M 

20 ItfHJT "END I KG AD0RESS? ";N 

30 FOR X#* TO N 

40 2»PEEK(X) : RP4 GET THE CHARACTER 

50 Y-Z/2+13 :REM DE-COOE THE CHARACTER 

60 IF Y<48 THEN 00:REH GET RID OF N0N PRINTABLE CHARS. 

70 PRINf Q«*$(Y);:REM PRINT THE DEC00ED CHARACTER 

80 *£XT X 

GARRY CAUDELL 

3 125R08IN LYNN DR. 

ASHLAND, KY 41101 

(606) 324-7225 



DYNAS0FT PASCAL RELEASE 1.2 

I recently received a copy of Pascal from 
Dynasoft (release 1.2). Since It was set up for tape 1/0 
ttte first tiling that I wanted to do was to make It work 
wltli my disks. 

I found It very easy to convert because 
Dynesoft provided a patdi for the JPC cassette system. 
This located the tape save and load routines of the 
Pascal program and also Identified the pointers for the 
workspace RAH 

I was able to place my disk patches In the same 
a 1 memory and was able to Include a prompt for the 

na* +*e file you want to use. 

To use, the "L" or "S" commands are entered 
the same as the original, the patch will respond with 
"NAME?". Enter the tile name desired. Default Is 
number one drive and .TXT extension, I have been able 
to only use the program with TEXT files. My reading, to 
dote, has not made It clear whether or not I should be 
able to save the compiled code or not. Perhaps some 
reader can let me know on this point. What I am doing Is 
loading -Hie text file and them compiling It eadi time I 
want It to run. 



In doing this patch serendipity struckl The TSC 
Editor worked fine with the Pesce I, No changes 
necessary. I have been using the TSC Editor tor some 
time and prefer to use It although the Pascal contains 
It's own Editor. Suit yourself on tills part. Use either 
one that you wish. If you call an existing program from 
disk and use the built In editor to change It, then wish 
to save the changed version. It will be necessary to 
give the changed program a new name since the program 
already exists. This will have the same effect as the 
TSC system of assigning .BAK to Hie old files, but can 
also result In several versions extsltlng on disk and you 
forgetting which Is the last one. 

The program Is also arranged so one could, for 
Instance, patch only the save portion, load an existing 
program from tape and the save It to disk making an 
easy way to convert any existing files from tape to 
disk* 



PASCAL 
patches 
Pasca I. 

started 
cheap. 



To date, I am trying to learn how to program In 

and the fact that I was able to make these 

only proves tliat I know some assembler not 

I hope this will encourage people to get 

In Pascal as the Dynasoft package Is quite 
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• by Garry Caudell 

• 3125 Robin Lynn Dr. 

• Ashland, Ky 41101 

• 

• 606-324-7225 Phone No. 

• 

• PATCHES TO ALLOW DYNASOFT PASCAL 1.2 

• FLEX DISK FILES. NOTE: TSC EDITOR WORKS 

• WITH THIS COMPILER. 

• 

• TO SET UP ASSEMBLE THIS PATCH INTO A 

• FILE, APPEND IT TO PASCAL AND MAKE THE 

• A COMMAND. 

• PATCHES TO ALLOW OtNASOfT PASCAL 1.2 TO USE 

• FLEX DISK FILES. MOTEt TSC EDITOR WOWS FINE 

• WITH THtS COMPILER. 

• 

• TO SET UP ASSEMBLE THIS PATCH INTO A BINARY 

• FILE, APPEND IT TO PASCAL AND MAKE THE RESULT 

• A COMMAND. 

• 1/p ♦♦♦APPEND ,PASCAL.B I N,PATPAS,8lN,PA3CAl.CM0 

■ 

• USE THE SAME AS BEFORE. WKEX YOU TYPE EITHER A 

• «L" OR A «S« PASCAL MILL RESPOND WITH NAME, 

• TYPE IN THE NAME OF THE F>LE AND CARRIAGE 

• RETURN. THE FILE WILL BE LOADED Of SAVED. 







• PASCAL EQUATES 
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1 FLEX 2.0 EQUATES 

• 
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• PATCHES TO THE TAPE SA¥E PORTION OF PA! 
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JSR 


INBUFF 





24 
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06Af BD AD 20 
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GET FILE SPECS 
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0606 A7 00 
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STORE IN FOB 
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SET EXTENSION TO TEXT 


06BA 60 A0 33 
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SETEXT 
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JSR 




rws 


GO OPEN FILE 


06C0 26 19 
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ERROR 1 






• SECTION TO SAVE PASCAL 


TEXT FILE 
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GET START OF WORK SPACE 
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XSAVE 
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STORE BYTE 
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ETOORI 
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RFTERR 
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fee 
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• PATCHES TO THE TAPE IQ*D SECTION OF PASCAL 

GRG S06E6 

• OPEN TEXT FILE FOR READ 



06F.6 BO 36 




BSR 




NAME 




06E6 60 AO 19 




JSR 




INBUFF 


GET FILE NAME 
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06FA A7 00 




STA 


A 


o,x 
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• LOAD 

* 


TEXT 


FILE TO WORKSPACE 


0701 OE 20 




LDX 




ws 


ZERO OUT WORKSPACE 
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EOl 


STORE END POINTER 
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#FC8 


POINT TO PCS 


0706 BD 64 06 




JSR 




FHS 


GET DATA 


0706 26 07 
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• THE PROGRAM HAS TO EXIT ON EnKJH 

• Biff END OF FILE SHOWS UP AS ERROR 



0700 OE 22 
070F A7 00 

0711 06 

0712 20 EF 

• 

07U A6 01 ERROR 

0716 61 06 
0716 27 03 
07)A 60 to 3F 
0710 7E 64 03 RET2 
■ 

0720 CE 06 El NAME 
072 7E AD IE 



NO ERROR(S) DETECTED 
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LDA A 
CMP A 
6E0 
JSR 
JMP 
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GET ADRESS OF NEXT BYTE 
STORE DATA BYTE IN WORKSPACE 
LPOATE WORKSPACE POINTER 



GET ERROR 

EMO OF FILE7 

GOOD RETURN 

GO REPORT ERROR 

CLOSE FILES AND RETURN 



LOX /ttSG 
JNP PSTRNG 




ara aval labia for tha Bwln 2000 Nodal 4>. »TO. Paacal, FORTH, 
«#id FLEX Qiva tha umt fraa tholci bftt nn n * m>^ i I y l«)»iigi 
davalufjaaiit, ttfutturad pr ogr aaa) I ng • «oO hjqli -per f n r ma n * a 
InttrKtiv* data proctvtlng capability or* tha aaaai Maw M«ta 
2000 ayataa. 

The Bar laa 7000 «*v ba configured with Internal apace. 
poM*ri and interface for op to 3 I/O oodulee, which a«y ba 
etched or wi ra-wr eppad. Tha ayataaj ia adaptable to virtually 
any Interface arivircj aant, yat poeaaaee tha conwiiaxe. 
reliability, and aarvlcaabl 1 1 ty of a eal f-contalnad package. 
CxtMi«lv» developeejnt, •ndular coottructiai, and Quality 
c«pcrMmt technology amuri tha Integrity and l"»g-tere 

rail ability o« tha product. 

Non-dlah and OS* varelona of tha Car lee 2000 ere alao 
available Mlth 30-day dallveriee typical lor aoat 

conligurttlont. Aa United St a tee Heater Distributor. Elactronlc 
Tool Co. provldee coaprehanal ve maintenance and caneultlng 
eupport for tha Bar laa TOOO Una of coaputer eyataaa. 
Mcr d-pr oceeelog, accounting, databaaa a^»i* u » a n t and eclentlflc 
analyala ara tha pri««ry applicative of tha Sarlaa 2OO0. 



On Sunday, February 22, 1981 A. B. S, Computer Servicea in 
Jlympia, Wash, was robbed, and lta owners, Henry and LaVerne 
Bumberger were killed. Following la a partial list of Items stolen 
with aeiial numbers: 



Apple ID 
Apple II 
Apple TJ 
Apple TJ 
Diakll 
BMC Monitor 
Sony KB1216TV 
Centronics 737 



128K 

A2M030 

48K/A2SA 

48K 

w/oont roller 



001 065 

11892 

152415 

95802 

215227 

65101709 

503527 
12349 



Printer 

Who in their riqht mind would steal these?? 

If you discover any of these items, contact: Detective Jones, 
Qlyropla, Wash. Police Dept, , 206-753-8300. 
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SERIES 7000 nodal a Coapotar tilth dual 720 KB mnllliapiM 

Elactronlc Tool Co. haa Juat aswuwad availability o* tha 
Mava Kate Bariaa 2000 Modal a Caavuting Syataeu Flret dollvarlaa 
for tha Sarlaa 2000 Hbdal mrm « hadulad 4ww Vu, 19B1. TY** 
nodal fr la tha avat advancad aa ^i .i o# tha Bariaa 2OO0, a*«ich 
haa baan In production alnca ald-lVSO. 

tha Sarlaa 2000 Nodal a la a coapact and a4«lclant 
coaputar ayataa ahich I nc I udaa * hioji-quall ty ^SmBO orr display, 
full ASCII fcayfeaard Mlth aany apaclal function l.»y» for 
w«a- -da« I «ad functlona, 2 oagahart* iAaoo fPSt, 64K bvtaa of R#J1, 
Intaoral dla^ control la, I/O boa, and ttaa 3.29 inch 

f loppy-dlaha with 7X> hilobytaa of foaaattad data atoraga 
capacity aach. Two additional drlva* aay ba addad for a total of 
naarly 3 njagabytm of r—w*a*\m on-llna atoraoo. 

Bbftwara aupport for tha Sarin 2O0O la aMtanalva* la 
taatad and tiaa proven, and la organiiad in a aodular faahlon 
which paralta tha u«a to adapt and cuatoaiia tha atandard 
aoftwara ayataw Into apacialliad applKatlona with a alnlouat of 
aanpiaa p and davalopaant affort. Tcma- aaJor Oparatlng Syataam 
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•a*i »a tet a wom » M »ajw a oar **m 9?1^w ajm«ia\. tr- ao 
«arav««r*aadi2 T*»raaB<*p naftttf inbaaaaaajil 

r^aabtvtaa lMI. H v*iiciah ^aa <*•</« o* 0wi«a« un»i in 

««m a n iwj 10 mott »»ajaaaw* t*» ww -a^a«« cmo 



♦gr n a%pn t h*r*Hrd aya« «f o*« a 
»a i># t>U*» «*iaa ♦* %\& 





*fm rpuimtn laK aatK itav^nai ^*<ma p a—a tiaaa^atatp 
at aw *02 iUac «-*^a> ba»«| T>a»raa« l ai*Mn«*'(»iara9<ifaw< 

■ a II Haat Mil 11 KOH^iUtatAENOMtouiWdttoAtOTAia** 

ajftaax tuac **»-** an «a ma%M. »Uy umOO «n» » htl 3»K ■ *■ >■ ■ 
MMi aapa la* • »*a aina*! «wv« of I 75 mnw tn+> ■ Q-Ovoft gnh oo-a l 
inthtaaaMaai 



-2* 



Vft new. mm*n<) ov r«m anajiiajm of O/ww *U»uifK*. 9 qi<"m »n0wtnt>»utjrtQ 
tnm in t»* D4 f » fiom now on *a fv#r# tWyi l.t«d tnito/f* ot* <*4 ngr «hi«»k ■ 10000 
pten^ «*) manAiMt. Wnt hart nagotlaiod ■ oom/id *t a «vanublt P/foi mm *<" mm 
be v*r* Qwrnt bi ad fWxew fyttomv W» now al«w« tied QOed wjfvCv »*d f «*« r*HxvN» 

anp uta w— fnwli»T«.wl *ai*. wwfW wdlKbtlfcrcftorte* 



TURNAROUND PLANNING SERVICES 

HOUSTON. TEXAS 77002 
{7131 4*66167 

April lit 1981 



Editor 

'68' Micro Journal 
3018 Hamill Road 
Hixson, TN 3-J34 3 



Gentlemen , 

Out of curiosity, I ran the enclosed Basic 
program to compare againet Al Morel r a' s performance 
timinga ( Feb. 1981 '68' Micro Journal, Page 14 >. 
I ran thle program on my TMS9900, featuring a 3MH£ 
TK9900 Texas Instrumenta 16-bit CPU with hardware 
multiply and divide, oeing the enhanced Power Basic 
interpreter. The timing ? - It took «h 30min 02eec ■ 

I do have a 6809~baaed computer ayatem on order. 1 
do regret not having bought one instead of thia T.I. 
computer , which I conaider to be the least cost-effective 
micro on the market today. 



+ 



FAD Aiworimtr* 

mo xooo *tux> 

M#¥r n.^MOtf»M O*»>0 4MB. 




30 PRINT "LIST BF FRINE NUHBEIS" 

40 PRINT 

5t rRHT \;2;i; 

60 C=0 

7? 1=3 

8» H°H*2 

?♦ FOR K*3 TJ N/2 STEP K-1 

100 IF I«P[l/K]*K-M=0 THEI GOTO 190 

110 NEXT K 

110 PRINT n; 

150 OC+1 

1f0 IF N<100»0 THEI GOTO 8» 

200 PRINT :: PRINT " C = ";C 

220 END 



torch 22, IHl 



Mr* So* UUlim 
*©• KUto Journal 
»l» Kalll Io*4. PO Im 84V 



Mar nr. VlLllena; 

T L 3 would ilVe to announce the tevdUtt »*ell«Mllty of tbo PAIC-l , ■ general 
poipoae ROK/EfHOM bo.rd for tai Color Covpvt.r. 

tha bo.td ecccpte up to four 2SU. 2T16, 2«2 , 27>7 or ccae?*H*le ION* IUt»| up 
to i6k of ID0IT .pace. *0 board jwat>«ra art r«Q>lree for tlia tk * I <t«vl«M 
but provlaloA la »#dt for ueln* either DIP ewlt<he* or Jvaipera to aet up for CM 
U K t wersLeoa. vh«ther the Color Ccwfuter alert. bf> in te.lc «t baeet or 
Jvopa to tha ptoltaa raeldent oo the boerd I* alao ivtlch at Jgoper 
protr«wa*b]*. Tha boeid cas bo eddreaeed at tb. QOmel eddrea* of tGDOO tb.ru 
*?TT0 or 2a to J6i aturttng at 14000. tble allow, putt l«j In jour am pro%raav 
Joateed Of the luic en t mi t loo K(F or COO* lately replacing Mate wltS your OVA 
Pi°«#aaw 

The board baapa u^atfsroaaad dovtcaa Is tha "Power Oovn" ajoAa to ccaaorva power* 
All bus llnaa art axtMsdarf to tbo «ad of board vWr« proylalon liuJi to aoost 
a fC£«ptAcla Identical 14 tbe ooa la lb* Color CcupMttr. Thia allava "«alay 
ctwlfiloft b aaothci boord eoto tlio PAK'l ** loot m povor roowtrad •>•■ «v»t axcaad 
thol AVAlUhla, Tha board la dovbl* aidod, oada fraa cpoxy §laoa too Sua pUiad 
thrcu»h holao. 

Tblm board mo4 oth^ca tK*i wa will ba ralcoalns, plwli Into tha K(V PAC alot oo 
too Color Cowpwtor, To Allow ualo* aetr than ott» board at # tUt, wo aro 
yorbing on a butt*r*A "iaotb«f board" typa of *xp,tnal04> Intorrara. Soon to bo 
r«l«*aod ta # prototyptD« ojrd and nodar d««*|ept«*ot la to ePROH prOfTatamor ti»d 
aoaia parollal Aod MrLal I/O carda. Mm wowid lib* to faaor frow oAy or yw»r 
roadar* wS« ha«* Intoraol lo, or ««B««pttoOa for aopaadlOft tha Color Cov^tor. 

Tb> PA*U1 £• awollablo (row atotk #t 929*00 plua *3.0O pre ord»r »HlpplQR« Ohio 
ro«td««t* wuat odd 5 percent **!«• i«». 



Cb>vid t. Vaab*. Pre*. 



PROIUCT WftiODHCEflEHT 



AAA Chicago Computer Center announces their neu hardware 
line which will start out with a heovy gouoe chassis and 
power supplu. The cabinet has Wo cutouts for 5 1/4' 
disk drives, drive brackets, line cord, line fuse, power 
switch, reset switch. 70 cf* fan. Ehl filter, and B 
RS-232 cutouts. The power supply is rated at 20 anps at B 
volts, 4 anps at 16 volts, and 4 aHps at -16 volts. Cost 
of the cabinet and power supply is $395*00 plus shipoing. 
An optional power supplu rated at 30 anps at G volts, 10 
anps at 16 volts* and 10 anps at -16 volts is available 
for an additional $100.00. Alternate forns of the 
cabinet will be available at special request which will 
hove one cutout for a 5 1/4' disk drive, no cutouts, or o 
Uller version for 8* disk drives. 



SIZE 

PR0I!:216 IYTES 

VAR3:2B BITES 

FREE:2J326 BTTE5 

NEU 



First board offerings will be in bare fori and will 
be in dual serial 30 pin. dual parallel 30 pin, 
Motherboard, and 6809 CPU configurations. Pricing on the 
bareboords will be announced at a later dote, 

AAA Chicago Conputer Center 
120 Chestnut Lone 
Wheeling, II 60090 
(312) 459-0450 
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OENNIS DOONAN 

2307 Carllels Avenue 

Reclne, Hiaconaln 53404 

April 9, 1061 
1414) 033-7533/632-6602 
'66' Micro Journal 

3016 Hamill Roed 

P.O.eox 649 

Mlxeon, TannaaBas 37343 

Osar Mr. NlllUmi: 

EnclOBad le a review of SlM-60 from LSI Enterprises. 
Thia le an 6060 Blrculator for 6600 machines. I have 
found It moat helpful. 

I hope It masts with your editorial standards for 
publication. Tha carbon-ribbon type can be reduced 
55% to your format. If you would like another copy to 
sits, I will be happy to eupply It. 

In caee you cannot uee this review In the near 
future, 1 have enclosed return postals. 

Thank you snd keep up the good work. 

LSI EnterprlBBS S1M-80 Review 



SIM-80 



Many 6600 users facs a slmlllar problsm. Thars is 
softwsrs published for the 6060 they would like to try. 
The time and trouble required to tranalate the eouroe 
code to another CPU ie a mejor drawback, Othere want to 
learn 6060 machine language programming, but do not want 
to lnveet In another eyetem. Some went to deelgn a 
dedicated controller or eyetem with an 6060 or an 6065, 
but there le no way to test the eoftw*re on an exletlnff 
6600 eye t em, 

LSI Enterprlees {P.O.Box 1227. woodhavsn, nsw York 
11421) has s practical solution to thBsa problsws. 
Their SIM-80 la an 6080 simulator which operates on a 
6800 fryetem. The progrem ueee leee than 3.5 K of memory 
at either $3000, $7000, or $A300. It le eelf-contelned 
and requires no additional memory to operate. The 
package la priced at $34.05 (plue $1.00 •hipping) and 1b 
avallabls on KG tsps, Psrcom dlBk, or FLEX 2.0 dlBk. 

SIM-80 1b dslivsrsd with MIK8UG compatlbls sntry 
points but it is saslly converted to othsr monitors if 
ths ussr suppliBB addraBBsa for tsrmlnal Input and output, 
monitor rsatart, ths 6800 stack pointer, and ths 
Input/Output bBBS. 

SIM-80 almulatss ths execution of in 8080 objsct 
program on a 6800 mschlns. It (maintains ths 8080 
rsglBtsrs, program counter, and etack pointer In 6800 
memory. 

The 8060 object program le flret loaded Into memory 
by whatever means ars svallabls. This can bs a disk or 
tapB dump, output from a cross-aasBmblar, or manually 

from ths control consolB. SIM-80 1b than loBdsd 
and run. It contains an optional dsbugglng fssturs which 
displays ths 8080 rsglBtars aftsr sach program Btap. 
Ths program baing almulatBd runs 2 to 10 tlmss slowsr 
than It would on an 8080 aystsm. Critical timing loops 
can be called as a 6800 Bubroutlna, An unussd 8080 
opcods ($20) CBlla ths 6600 subroutlns from within ths 
8080 program. Ths 8080 rsglstsrs ars trsnsfsrsd to ths 
6600 rsglatara bsfors sxscutlon and ars transfBrsd back 
whsn ths subroutlns call la completed. This procsdurs 
is alao uBaful for I/O oparationa and diak or tapa calls. 

LSI's documentation 1b conclsB and clsar. It svsn 
includes a aampls 8080 program to hslp ths beginner gst 
startsd. 

Sines ths 8080 program Initially aata ths 6080 



stack ^ointar, csrs must bs taksn so It doss not ovsrlap 
ths 6600 stack. 

Ths sccumulator I/O of ths 8080 la handlsd with an 
1/0 bass of fast by SIM-80. Ths 8080' a output Instruction 
1b OUT xx whsrs xx Is ths port number of the output 
device. with SIM-80, the port number le added to the 
bass addrssB. For sxampis, OUT 1C would output ths 
contsnts of ths A rsglstsr to $801 C (assuming ths bBBS 
addrsss Is BSt to $6000). IN xx loads ths A rsglstsr 
with dstn from tns port numbsr pluas bass addrsBS. 
This Is uBsful for I/O opsratlons sines It is a feat 
way to accBaa a PI A or ACIA port. 

whlls full 8080 lntsrrupt aarvica la not supportsd, 
ths RST <rsstnrt), EI isnabls lntsrrupt), snd 01 idisabls 
lntsrrupt) instructions are avallabls with SIM-80. EI 
and DI control ths 6800 IRQ bus 11ns. Whsn an lntsrrupt 
is rscslvsd, SIM-80 pasBSB control to ths 6600 routlns 
pointsd to by ths 'lntsrrupt polntsr. 

Ths 6800 can rsffaln control in BBvsral waya. Ths 
8060 can Jump to ths aystsm monitor or sxscuts a halt 
<HLT) Instruction. If an undefined opcods la ancountBrad, 
SIM-60 displays ths addrsss of ths 1 1 legal code and 
returne to the eyetem monitor. 

In short, LSI's SIM-80 packags provldss an sffsctlvs 
low cost wBy to simulate, ths opsratlon of an 8080 syatsm. 



SOFTWARE DYNAMICS 
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nr. Von wllllm* 

'61 * Hlem Journol 

>I16 X*Oll *o*4 

W. O. Soi •<• 

sixooa. Ttnnttiti 37)43 

0*91 Code 

Jvt thought I'd «44 to P. And«r*of>*4 co*P«rlo«n al compllmtt 
(ri*t w»*r noi*»j n»i 'ill- 

ttotw'i m i»pl* SASXC VI. 4 pr*9rM« T» co«p*r* Ofalnot your 
Jtobruory t*bl«. It occ«*Pl*» «!f byto* (#4illf bytotl por ?*?«, 
**a titcutti In 21 toeoAdt. doing. SCO Mooting point dlvld*o r 
which li by l»» th» olo«»M rout In* In our oocloo.*. 
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UNIVERSAL STATIC MEMORY 

• 32K bytes-ROM, RAM, EPROM or a combination 

• SS-50 A&C compatible with 16 and 20 bit address decoding 

• Compatible with all SWTPC 6800 and 6809 computers 

• 2.0 MHz -5.0 Volts only 



This is the most versatile memory card you can 
buy. Our S 32 may be populated with up to 32K 
of static RAM, EPROM r or ROM, or any 4K 
block combination of these that you may desire. 
Any 5-volt 2716 pinout compatible memory 
may be used in this card. Any 4K block of 
memory may be jumper block programmed for 
RAM or ROM use. This feature makes this the 
ideal memory for those process control appli- 
cations that require a mixture of ROM and RAM 



memory. The board is fully compatible with all 
SWTPC 6800 and 6809 computers. 

The power requirement for the board is only 
1.75 amps at 5.0 volts with a full 32K of RAM 
installed. 

S 32 Circuit card only $ 99.50 

S3216 with 16K of RAM $295.00 ea. 

S3232 with 32K of RAM $495.00 ea. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 



WE HAVE A 6809 FOR YOU 



POWER SUPPLY 

Modular plug-in construction with computer grade 

fitters and a 25 AMP rectifier bridge. Blower 

fan is standard equipment, AM con 

necttonsto the power line 

are beneath the 

safety shield. 



INTERFACE 



Convenient serial or parallel I/O cards have DB-25 

connectors mounted directly on the circuit 

board. Up to 16 interface devices may 

be installed on the address decoded 

I/O bus. Programming strips are 

provided for inputand out 

put baud rate selection 

on each port. All 

outputs are 

fully buf^ 

fered. 




PROCESSOR 



The world's most powerful 

eight bit processor, the Motorola 

MC6809, plus 2K byte monitor ROM 

that is 27 16 EPROM compatible and full 

buffering on all output lines. Built-in multiuser capability. 



CABINET 

Rugged 1/8 inch alloy aluminum 
base plate combined with a solid 1/8 
men alloy aluminum cover for unsurpassed 
protection. All interior metal is conversion 
coated. The cover is finished with a super tough tex- 
tured epoxy 

just add I/O cards to operate a multi-terminal system. 



MEMORY— You can purchase the computer with either 8K bytes of RAM memory (expandable to 56K), or with the 
"S" series 64K byies of RAM memory expandable to 768 K 

PERIPHERALS— The wide range of peripheral hardware that is supported by the 6809 includes, dot matrix printers (both 
80 and 132 column), IBM Electronic 50 typewriter, daisy wheel printers, 5 inch floppy disk system, 8 -inch floppy disk 
systems and a 16 megabyte hard disk 

SOFTWARE— The amount of software support available for the 6809 is incredible when you consider that it was first 
introduced in June, t979 In addition to the FLEX9 operating system, we have a Text Editor, Mnemonic Assembler, Debug, 
Sort Merge, BASIC, Extended BASIC, Multiuser BASIC, FORTRAN, PASCAL and PILOT, 

69/K Computer Kit with 8K bytes of memory $ 575.00 

69/A Assembled Computer with 8K bytes of memory $ 695.00 

09/ Assembled Computer "S" series with 64K bytes of memory $1 .995. 00 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 
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rin I laP ii a U Mauri af liitnltil ttila«i tamullanl* 

r>it»i 4» 
LIST PROC-DAT 



HERE IB AN INTRIGUING LITTLE PRINT OUT FDR YOU. OWNERS OF THE 
EPSON PRINTER SHOULD 8E ABLE TO FIGURE OUT HON TO DECODE IT. 
THIS IS FOR SOFTWARE HACKERS ONLY. YOU HARDWARE TYPEB NlLL NOT 
BE INTERESTED AT ALL. 

DEAR DON, 

t^» \ASWT7t t*737r V7 »"J7T t? - 
/R1.*T *3T S7*> 1»3 ►TT^r-T /TIMV! 

JOHN TUCKER 



Thtm dvi«l« lm«t 110 Lhromh ISO, Tht tur*o»» of Lhttt llnti 
i* Co cvoirj trunctlini hi whtn rtt^ini roini in Iht l»nt.lf 
«a\t itv bt htlln« ^rotrtit wkth ior« thvn S coii4i in « li*a> 
of l«nl» Jusl »dd »or"> ilnni filltri i#n4»r lint ISO, 

Hoa. 9 Lhlt »*v b» If h»)t to tOUDnt, 



IASLIST 



«>*iC r*«»r0t r 

r<G. n#rCh«n 
0010 LlNt* i?B:STr\[r*C«BO)fR]r.T*O.CrW4«30H 
0020 PRINT It+lHVl N20>r»»nSIC MOCM»l LI9ICR- tPBINT 

oo?i Ren 

0022 RE* 

0123 REM tr t. fWMCmiS 

0024 REri 2325 PMUFOftf 0*. 

0025 HEM DXMfVHD CA 93033 

ei2« R£n <eos) 4«7-oa,e 

C027 RtW IS nPftlt l»BJ 
CI2B REn 
C029 REM 

0030 INPUT * HSIC PflOGAflrl TO If LISTED* #ft»»P«0 :t>0 
0040 If RUrll»':B»«4)-''.BAB- THEt>»ULEFt|( »ft »LCm »i)-4 ) 
$050 Ct>ft».ftMJ<t *-.*»&* 
00 il tObUb 204 
acdo UMh Hrlt 
0**0 MfAD ie.ftl.Ut.EiiF».ti 
4 LOO C»CtV3IFC-M THEHUWUi^O 
THE*iAt<A*f"*'*Dt 

wm<W"iir. in 

THENAR- ftOfi-tFt 
TMEHAt-rW **«» 

OU0 If EQFI0I-1 THCHCLOStOOSCOTOiBCi 
0170 r-hlNT M»TAM It >t**tC01*M 
Ol&fl IF P>1 TMCNChCtl 
UK FOR XaC TO tMtlHlM'.ttZtTt 

©190 FftlUT 00." — — — — - 

om PRINT #| r - — — *—««.* 

0200 C=0iP=P+itPRlNT#0.» — — 

0205 PRIMT «i* .. , . ■■■ ■■ ■■ „. ■■■ — 

0214 PRIKT IO:PRINrf%iTA»C«0). a P.*lP 

»22« PRINT .OIPRIMTlOrTAJMO UCOlMrtMtlOSltC.UM 

68XX Micro Journal 
3018 Hani 11 Rd. 
P.O. Box 8^9 
Hixon TN 173h3 



0110 If M - 

012C It E0^ 

on. if rio 

»MI IF til' 

«L» IF Hit 



"ICDTD20 



LIST TRANB2.BAti 

OOIO REM — CONVTRTB ENGLISH 8YMBOLB TO JAPANEBE BYNBOLB 

0020 STRING- 100 

0030 OPEN ai. PROC 

0040 READ #J,A» 

0O90 IF EOF II) -1 THEN OOTO 300 

0O60 LET B«LEN(A«J 

0070 FDR L-l TO B 

OOBO LET Bt«MlD»lA»,L,n 

0090 LET X*ABC<Bt>) 

0100 IF X<21 THEN Y-XlOOTO 140 

0110 IF X>20 THEN Y»K«12S 

0120 IF Y<1*0 THEN V-Y4-32 

0I3O IF Y>223 THEN Y-*Y-32 

0140 PRINT •7,CHR«(Y)| 

OlSO LET O-O+l 

0160 IF 0*32 THEN PRINT «7 

0170 IF 0>-32 THEN Q-l 

0160 NEXT L 

0190 GOTO 40 

0200 CLOSE *! 

0210 END 



DON... I HOPE THIS DOESN'T SPELL ANV DIRTY WORDS* 
JOHN 



Dear Editor 1 

Line 713 of the program DISKED IT on page 23 of the 
April 1981 iflaue ahould be changed front 



CLRB 



LPB rF2 



Without thia change. The Search function will not 
work properly. A reading of Track Sector produces 
a hardware error and further* will not allow reading of 
Drive at all. 

Other than the above, my compliments on a fine and 
very uaeful piece of software. 



Sincerely, 




A. A 



Phillip D/j*Deem 
10347 Faifhaven Ct. 
Indianapolis IN U6229 



P.O.Box loOt 
Port tubal 
Texas 79&7t 



f ii, ft*rchnt 
2329 S. ftto^iforl 
0xa«rd Co. 03030 
15 Af>ril, l^BI 



Door Don; 



Don yill)4B« Sr. 
'68' Micro Journal 
30 IB Hatill Rd. 
Kikfton Ttnnt.oo 37343 



Dtar rtr . tilliiit 



htro it ■ thorl H'oirn i rv SUTPC Hini-Flox t>4*$C» vtr 2. Or 
which Hill foroaC arid M«l • ,9AS filo fron dic^. IL uiIJ »rtrt 
Iht »*■» DWab»rr and filt moo «t Lho lo*>* tndtnl iht Itfl oor<\n 
ia iHpw insorlion in • * Iooio-l»tf ' noiobool* 4bd airl iht *•■■» 
t>0undnti tt 11 inch inlorvtlt for cuLtlno. 

** iwftltt )» « 32K SUTPCi aji Lh SWAIBJCi duol 
olni'dr i vo*» *n<J ■ HtJthi.il H9 itfornalr oodifitd for 24 
linn ptr inch. Tho dot-ttlrix ^rzntor v*«>« 8-1/2 in. roll 
*4**r with no pit f oritioA*. 



Juftt In etit thoro irt oone othtr folk* out there that 
ore uilrt? on old SUTPC 4600 and howo chonfed froo the 
CT-1024 to % fsfttor <botter) Tornlnal, nad wont to rum m 
llttlo fsttor than 1200 baud. Thli will put ?400 boocj on 
the T50 baud line, froo tho old flp-a cord for the aUT»C 
MOO. Cut tho troco that rum froo tho ?4104 ta sin of the 
14411 bnud rata generotor, Run a Jvnpor fron the 74L04 tide 
of the cut, to pin I of tho 14411. Vou now hava tAoO baud 
on the 190 baud line. Of courte veu can uaa other rataa or 
othar linen, but I had no uie for ISO baud. end dont think I 
el II noad anything olovar than 9400 for ny Irataotly squired 
lunod) Soroe 2Q-t20i Tho neirt oodlfleatlon will bo to tsko 
the baud rata fron tho Soroe and faed It to the NP-8. t 
you Id Ilka any Information that anyona hai en fladlnf the 
location of tho baud rato llnet In tha Soroe. 



Tht CHRK30I in lint 10 itl. ih« »rmlir lo 94 coluan 
optrtiion.At wrillti' p-rinlor oulful Mill bt 0r» >ori Or 
if vou tiavt art 'LREAC or othtr ttulvalant irtttracllon 
in vowr viruor of BASIC* thon chonii lino 90 to! 



0094 IREAO 00 » At 



30 



JIa Caldwell 

P.O. lox 1401 

Pert Iiabel Tm 2S37S 

W Micro JoumaJ 



WF-NS ItELf ASE 
for Xaaadi.it a P«l««» 



«0C9 GETS MORQ PftOCF-SSIWC [>ICTIUNARy 

baotftrWB* fltcruaah<--TK* 'Consular i*ad Oiclionar*' 1* a fua* 
softwara product fr«(» Osvidton 6ort*ara Sw»taaa> datitined for tha 
SoulhWocl 6809 kicro. Thin product will m%4 word *roc»*ttU<e 

vaars ft>M adtline taxi, for a^allirta arrortt a coapanw »*>or*ff»an 
■ aid. Not onlg will aiaayallad uordi. *>a found; thaw can ba 
chenaa'J ai'luaatical Iv. 

T**a *Ca»rut.«r i rad Dictionary* t% *aid to ofcarala In two a>o4aa for 
•M«»lnit>t taxt Kiforaation. In intaracttva aode • mv »ord» not 
to*jf>ci to tha dictiormr* ft la ar* dlaalauad. Tha orarator than 
haa an o>t»orluni t* to iinort tha word* kaw *n a riaw word to 
raa|#c* H» or if U.a word i* uctuollw cor rati* add it to tha 
dictionary fila. Fraouanllv aiaarallad yordt can bm 

automatically chandad bv tha aviita*. for anaapla* uherjawr tha 
avatati trncou'>tOr* *trua^* it la cNanoad to "thair*. Aa uaar* 
corracl lhair ajif.ffr.al lad wordti thaw can optional In instruct th« 
«v«taa to tharaaftar autoptical 1* *»km tha chanaa* 

In li«t node* lha- «,roka*aat> •KpUtrtvdi tha taxi will bm ».nntacf 
aa at iff bainu trocttttd. An* »*«ffpalla<l word* ara hiahliahCatJ 
on lha liolina. No oraralor ifitar vant ion la raouirad uh«n in 
liffl aoda. 

A dictionary fila la lnclutiad with tha a\#ata»» althouah lha usir 
cin add word* at an* tiaw* tha »*oKe««art t>*id that Kr<tcr>*i for 
aaintainlna tha dictionary filah. ara <«tio tncludad. Uorda can bi 
addwd* char««»ad> or dalatad froa tha dictionary with tha 
aaintananca *rotra»*» tha dictionary f1lo» can alto »a lktlad or 
di«rlayad. All tha avtlaaa function* mrv accaaaad from « aanu 
for P^ntor cori<var>iarica . 

Tha awatani coiit ca«^ltUi with an vn»t*l lati on auidt and 
operation* aanual* rm*<i)t to uaa« for aora inf'oraat Ion t contact 
Oavidaon SoflNira Bvateaa at Box 2iQD2* Lanaina* Michiaan* 48909 
or call 517-3 32-S909. 

Ralaavad h« 



Richard F» D*v|0*ortf Jr. 



10: Wt. San WllUtM, Sr. 
%% HICIO JOVUUt 



•VOM: VlllUa H. Olnon 

In at rue eternal ftadla SarviCaa 



UltMCti Vow * faareayteraaal* 



RtvffjTff**** UnifWd Sdved DM* 



Carta 12 31 BO 



Dtar Sir: 

I a om «( your a**>*crlbcra (6970 Arbor t>rtv». INrtiiU, O. 92504) *ad la 
loofcloft «t ■ hack ivaoa Cor a $* »r«* Out? 1979) 1 found a vord aaarcb print- 
pul» bat ne propria to *>> with it. r>rh*p* 71m could Intarctd* for a* with 
Mr. fbll ScIuaMn. adttor nC tb» *i»O0 Sit* 1 oawilacUr [or ft copy at (ha )la<ls| 
«C thift pr«|r«m. 

I 4s. bav* ««vtrftl aaatocaptat a( word watrcb eroiraaa. but ay 6400 aASlc t» oat 
ai all bapoy ytU *oa> n( thalr v»ri*bi»i. 

faclaaad voy will flod • at a( poic««> it«a» a to balp in thti tllatt, and ■ 
ward acraabl* prop^aa «ad mo tou alght paaa on Co Lha pot laaaa «■ a trada. 

fojojr ypur aataala*. •«*& tbouah I'a aE 111 ualni KC 3O0 caaaatta* ratbar Chan 
(lappiaa for atoraga. 



0010 REM : INTERMEDIATE WORD SCRAMBLE ROUTINE 

0030 REM : NUMBERS - - WRITTEN 11/8/80 W.K.0. 

0100 DIM A(15) 

0110 DIM A$(15) 

0120 PRINT TAB(25);"W0RD SCRAMBLE QUIZ* 

0190 PRINT 

0200 READ M 

0210 FOR R" 1 TO W 

0220 PRINT TAB(10);R; TAB(15); 

0230 READ N 

0240 FOR P * 1 TO N 

0250 LET A(P) ■ 

0260 NEXT P 

0280 FOR P « 1 TO N 

0290 LET T« INTOt*RND(0)+l) 



0300 LET S " 1 

0310 FOR S»l TO N 

0320 IF T ■ A(S) GO TO 290 

0330 NEXT S 

0340 LET A(P) * T 

0350 READ A$(T) 

0360 NEXT P 

0410 FOR P = 1 TO H 

0420 PRINT A$(P); 

0430 NEXT P 

0440 PRINT TAB(35);" * 

0450 PRINT 
0460 NEXT R 
0999 END 

J2K SHE i°- 5 I G ' R - A ' P ' E ' 5 - A - P ' P ' L ' E ' 6 '°' R - A ^- G - E 
1010 DATA 4,P,E,A,R,5,P,E,A,C.H,6 I B,A,N,A,N,A 

1020 DATA 4,P,L I U,M,7,A,P,R,I,C,0,T,3,F.I,G 

1030 DATA 10, G,R,A,P,E,F,R,U,I,T 

r 68' Micro Journal 

3 Old tlamil Road 

?. 0. uox 349 

ilixson, Tennessee 37343 



Gentlemen: 



I am enclosing a short FLEX 2,0 utility I recently 
wrote for possible publication. 

Although there is nothing unique about this utility 
it is a big timesaver when addressing envelopes, 
or writing short letters when you don't want to 
«jo into the editor to do so. 

I relieve that it is self-explanatory, hut I would 
ue glad to assist anyone uaviny trouble in getting 
it to run on his equipment. 



Sincerely, 




ADO? 
AOIU 
A300 

dj9o 

AD03 
AQlB 
AD1E 
AC22 
A024 
AUHJ 
Aluu 
AlOW 
AlUU ZJ 
AlUi Ul 
AluJ C€ 
Alub BU 
AluV iv 
AluC IV 
A UP Cfc 
AH^ PP 
AHj ^U 
A117 7J 
AHA ao 
Mil) 91 

Aiir n 
aui bx> 

Al^4 CE 
AH7 3C 
A12A 27 
A12C A6 
A12E 91 



4 VAtt PRTRT 

•A UTILITY FOR PRINTING CAPTIONS, ETC. PROW 
*T1LK KEYBOARD WITHOUT USING A TLXT EDITOR. 
■USEK IS PROYtPTED TO SPACE BEFORE EACIJ LINE 
•ENTRY TO AVOIO LOSS OF THE FIRST CltAJUCTLR. 
•LABELS REFER TO FLEX l.Q SUBROUTINES UNLbSS 
•OTHERWISE INDICATE . 
•CONTROL *C WILL RETURN THE USER TO PLEX. 

Uaoo 



ORG 
INCH LOU 

OUTCJJ EQO 
PCONT EQO 



>AD09 
>AD10 
♦A9U0 



•MKJiORY LOCATION 



PRINT 

FLEX 

INflUPF 

PSTRNG 

SWITCH 

PCRLF 

HUP BEG 

dUPEND 



ul 

Al bd 
Al> m. 
AC Zl 
rtd 0U 
UU o*U 
AU 1U 
03 

Ad OU 
AD U9 
J3 
J3 

A ltf 
AO 40 
Al UU 
IF 
00 
UO 



EQU 
EQU 
EOU 
EQU 
EOU 
KQU 
EQU 
XW 
ORG 



AL30 n UJ 
A132 U9 
A133 *Q Pi 



START 

VKK&XUN ?CB 
HEQ LUX 

JSH 

CLR 

CLR 

LUX 

STX 

DKA 
1<OOP2 COfI 
AROUND JSR 

CMP A 

BEO 

JSR 

U X 
LOOPl CPX 

DEO 

LOA A 

aip A 

* CHECK POR END OF TEXT 

BEO done 

IJ<X 

BRA LOOPl 



$DO0O 
5JADU3 
*A IB 
>AD1E 
*AC22 

»AU30 

*AlUu 

»Alu0 

BEG 

1 

pPROUPT 

PSTK^G 

SWITCH 

PCONT 

pPkINT 

C4JTCH 

AROUND 

PCONT 

INCH 

#03 

FINISH 

INDUPF 

IBUPBEG 

l&UFEND 

ERROR 

U,X 



PRINTER CONTROL 



PRINT DRIVER ROUTINE 



TURN PRINTER ON 



TURN PRltTTEK OFF 



CONTROL 'C ( 



Cft< POR CR 



W Micro Journal 



_31 



A135 46 04 




DONE 


LUA A 


104 


A1J7 A7 0U 






9TA A 


J,X 


A 139 Cfc AO 


HO 




LD* 


««JFBCG 


A1JC K> AD 


1L 




JSH 


mm 


A1JP CK Al 


69 




LUX 


# PROMPT 


Al4i n Ad 


00 




COM 


fcoijt 


A145 ill! AL 


la 




JSR 


PSTR**J 


A14U ;l Al 


17 




JMP 


LOOPi 


Ai4U Ct Al 


5C 


EriAOR 


LUX 


• I.Hltl 


A14L /i AJ 


00 




COll 


pcqht 


rtljl JiU AlJ 


Ik 




JEM 


FSWHC 


AIj4 db FF 




FINISH 


LDA ^ 


♦ «FF 


Aljb 1*7 Aj 


uu 




ETA A 


PCONT 


m/j Ik ai> 


Jj 




JJ1P 


nax 


Al>C 4d 




BKHri 


FCC 


* fcAMOR-A*K>RT ' 


Al>i> 52 it 










A1SF 4F 5^ 










Albl 20 41 










A16J 4* 1 4F 










AL«S 52 J4 










A167 04 






rcu 


4 


AL6I >J 




PK(XAPT 


FCC 


'SPACE DLFORE 


AU4 JO 41 










AHU 43 45 










AUD 20 42 










AldF 4i 46 










A171 4F 52 










A173 4* 2j 










A17S 45 4E 










A177 54 45 










A17» j2 49 










A17B 4L 47 










Ai'u io 4€ 










AL7F 49 4£ 










Aldl 4* 










Aid? JU 






FCa 


*d*>,*0A 


AU) OA 










Alo4 4C 






FCC 


4 LIN*? r 


A125 49 4K 










nld7 4* iF 










*%i»9 04 






rcta 
two 


4 
STAKT 


'M'Mcro Journal* . 






3019 Hud 11 1 


Rood. 








Klxoon* Tontrttos*, 






37)43. U.S. A 










Door Siroj- 










DUKPFII£, 


,CM> for 


KL£JK>9 





Pltooo find on *nclOMd llitloc of DUWFILS.CMD 
for fUU 09- Ihara wo* * u«a* proftro* *; r*sr*d 

in tha Joumol. Thta is 09 version of tno pro«ro« 

•Ad oodlflad tc hsvo Hox tod ASCII output lints 
Always stortloc froa odnsss xxXO. Thin *ay Ut 
it sailor to find soch ■■■cry oddr«M. 



la a duMd list of tho procroo lloolf. 
■lank bot«oo» 9C19C tod $CU0 atoms that tha two 
porta cab* ttrm dlfforoot ooctoro on tho disk. 
Tb BOka proCroA oinplor, I loft this port as It 

lo- 
ir the rstdsr too* not hav* lowvr easa print out 
on t«roAnal or printar, ho haa to ehon** SClfi) 7S 
to tho Ha* volu* of upp«r Unit to output. 

Tours truly 



.Hitsdsr* 
126 Sodajofiold, 
Pclnto Clairs, 
Quoboc CANADA 
H9R 1R5 



DUMP-FILE 



• UTILITY TO PRINT OUT DISK CONTENTS 

• UERSI0U 3 

• PRINTOUT ASCII LIST AS WELL AS HEX C0OC 

s 90S EQUATES 



aw 
cdib 
a>iE 

€924 
C03C 
CD43 
CD2D 
CD33 
C93F 



EQU 
rVTOfi EBU 
PST»e EBU 
PCfiLF EBU 

amcx bqu 

0UTAM EBU 

6€iriL EQU 

SETEXT E0U 

HPTDW EQU 

* FTC EQUATES 



•CPttt 

fcoie 

KOIE 

0XD24 
fC03C 
iCOdS 
SC029 
9COS3 
tC03F 



0406 FMS ECU 

t»*3 FHSCLS EOU «04A3 

o SS*TD1 EOUATES 

C84H fCB EQU PC84Q 

t ACTUAL PROSRAR STARTS WIRE * 
****••••**•*•**• •••••••*t«t* ss 



CIQQ 

CIM 2t 
Clt2 03 

Cl#3 
CIQ4 
CIM 
CIS? 
CIM 

32 



START 



CTWJUC m 



ArWTB 
I TMAir 



iCIM 

IMIT 
3 

1 
1 
2 

2 
14 



tCRSION 3 

TEJTORAL STORAflE OF DATA CITE 
ItfCER OF DATA BITE IN BLOCK 
TRAHSrTA AD0R1CS 
CURft£KTLV P0IKTIN8 AOORtSS 
TEITO STORAGE OF ASCII OUTPUT 



CI 19 QDOA 


rtsa fo9 


fRDAA 


CR 4 LF 


CI1B 54 52 41 4€ 


FCC 


'TRAHSPER t 


C11F 33 46 43 32 








C123 29 41 44 44 








C127 32 43 33 33 








C120 29 










C12C 94 




FC9 

* 1N1TIAU2E 


4 




C129 BE 


C949 


IH1T LDX 


•FC9 




C139 BO 


C020 


JSP 


QETF1L 


GET FILE SPEC 


CI33 1823 B9F9 


L9CS 


L1STE2 


CICCK FOR ERROR 


C137 96 


91 


LOA 


■ 1 


SET \J^ CODE - READ 


CI 39 A7 


94 


STA 


9.X 


SAUE FOR REAR 


C13S 96 


99 


LOA 


H 


SET 'BIN* EXTENT I ON 


C130 BO 


C033 


JSR 


SETEXT 




C149 BO 


0496 


JSP 


FH9 


CALL FWS - OPEH 


C143 1926 99E9 


LB*C 


LIST 2 


CMEOC FOR ERROR 


C147 96 


FF 


LOA 


BJff 


SET CODE FOR 81NARV FILE 


C149 A7 


99 39 


STA 


39.X 


STORE IT IN SUPPRESSION FLAG 






• PEAO A0OPC9S UrCHmTIOMS 


CMC 17 


06C3 


LOAPER L9SR 


n«i 


GET DATA BITE FROM FILE 


C14F 81 


62 


OPA 


•2 


START OF NEW RECORD* 


C131 27 


21 


BEO 


LPR2 


IF VES - 60 READ START ADDR 


C133 61 


16 


CrTA 


•116 


TRUNSTER ADORES** 


C1S5 26 


F5 


BtC 


LOADER 


IF HOT - GET ANOTHER BITE 


C137 17 


9968 


LBS* 


FrtSl 


GET TRANSFER ADDRESS - HS8 


C13A 67 


CI93 


STA 


MAOOR 


STORE IT IN HAPOA-N 


CJ30 17 


99B2 


L6SR 


Fnsi 


GET TRANSFER ADDRESS - LSB 


CJ 66 B7 


C196 


STA 


XADOR»l 


STORE IT IN WDOA-L 


C163 BE 


CI 19 


LDX 


IrtSQ 


POINT TO TRANSFER ADDRESS HS3 


CJ66 BO 


C01E 


JSR 


PSTRNQ 


OUTPUT IT 


C169 BE 


C193 


LDX 


RMAOOR 


POINT TO TRANSFER ADDRESS 


CI6C BO 


C043 


JSR 


OUT ADA 


OUTPUT IT 


CI6F BO 


C024 


JSR 


PCRLF 


OUTPUT CR t LF 


C172 29 


06 


BRA 


LOADER 


RETURN TO GET ANOTHER BITE 


Ct7< 17 


6999 


LD*2 LfiSR 


FWS1 


GET START ADDRESS - KS6 


C177 97 


C1B7 


STA 


RrMTR 


STORE IT IN APNTR-N 


C17A \? 


6993 


LBSR 


FKSI 


GET START ADDRESS - LS9 


C17D 87 


C196 


STA 


APMTR»| 


STORE IT IN flPNTO-L 


C1B9 17 


999F 


LfiSR 


F»Sl 


GET NBA OF 8IT96 IN T>€ 6L0C* 


CI 83 87 


CI94 


STA 


CTR6LX 


STORE IT IN CttNTER 


C186 81 


99 


OTA 


Bt 


ARE r>€RE ANY OATA? 


C188 27 


C2 


9E9 

* OUTPUT DATA 


LOAPER 


IF HO - GO REAR ANOTHER BLOCK 


ClBA BO 


C024 


OUTDTA JSR 


PCRLF 


OUTPUT CR t LF 


CJBO BE 


C197 


LDX 


•APWTR 


POINT TO START ADDRESS 


C198 BO 


C043 


JSR 


OUTAOR 


TPUT IT 


C193 60 


74 


BSR 


OUTS 


OUTPUT A SPACE 


C195 198€ 


C1B9 


LDV 


•L1NBUF 


POINT TO LINE BUFFER 


CI99 F6 


C198 


LDB 


APWTR*! 


LOAD START ADDRESS 


C19C C< 


9F 


AH09 


■ ♦9F 


MASK 4 MSB OF IT 


C19E 27 


80 


0UT0T2 6EQ 


0UTOT3 


IF LS8 - »96 - 60 OurPUT »CX 


C1A9 60 


67 


BSR 


OUTS 


IF HOT - OVTFUT 3 SPACES 


C1A2 60 


63 


9SR 


OUTS 




CIA4 BO 


63 


BSR 


OUTS 




C1A6 66 


29 


LOA 


■•29 


AHD FILL BIFFOr MJTN A SPACE 


CIAB A7 


A0 


STA 


9.V* 




C1AA SA 




DECS 






CIAB 29 


Fl 


BRA 


0UT0T2 


LOOP UtlTIL LINE ^ 


ClAD 60 


63 


0VTOT3 BSR 


FNSI 


GO BET A BITE 


C1AF B? 


C193 


STA 


O40UF 


STORE IT IN BUFFER 


C1B2 61 


7f 


OVA 


• #7E 


ASCII CHARACTER'' 


C16« 22 


k>4 


9M1 


OUTDT4 


IF HOT - REPLACE BV ASCII 


C1B6 91 


IF 


Ctf*A 


■ilF 


CONTROL CODE? 


C19B 22 


62 


8H1 


0UT0T3 


IF HOT - STORE AS IT IS 


ClBA 96 


3F 


0UTOT4 LOA 


•*3F 


R9FLACE 8V UNPtVamE 


C16C A7 


A0 


0UT0T3 STA 


O.V* 


STORE IT IN LINE BUFFER 


C1BE 34 


29 


PSHS 


V 


SAUE V 


C1C6 BE 


C163 


LDX 


■0«6UF 


LOAD DATA BITE 


C1C3 BO 


COJC 


JSR 


OUTICX 


OUTPUT BV HEX 


C1C6 35 


29 


PU.S 


V 


RESTORE V 


cite BO 


3? 


BSR 


OUTS 


OUTPUT A SPACE 


C1CA BE 


CI97 


LDX 


APWTR 


UPDATE CURRENT BITE ADORES* 



C1CD 39 
CICF BF 
C1D2 7A 
C1D3 26 
C1D7 60 
C1D9 16 
C1DC 96 
C1DF 94 
CIEk 26 
C1E3 90 
CIE3 29 



CI 7 F6 
C1EA C4 
C1EC 27 
CI E 80 
C1FB BD 
C1F2 BD 
C1F4 66 
C1F6 A7 
C1FB SC 
C1F9 29 
C1FB 9E 
C1FE 96 
C299 A6 
C292 60 
C293 3A 
C296 26 
C299 59 



91 

C187 
C194 

93 

BE 

PF79 

C169 

9F 

CA 

62 

A3 



C198 
BF 

90 
19 
17 
13 
29 
A9 

EF 

C199 

18 

99 

coie 

F6 



LEAX 
STX 
DEC 
9»C 

9SR 

LBRA 

LDA 

AHDA 

BHE 

BSR 



1,X 1>4»EMEMTIHQ BV 1' 
APNTR 

CTRBJC COUNT BITES LEFT IN BLOCK 

0UTDT6 IF AHV - STAY ON IT 

OtrTASC IF HOT * GO OUTPUT ASCII 

LOADER 00 IHPUT HEU BLOCK 

APNTR*] LOAD CURREN1 ADDRJSS 

M9F LS9 - t99* LIHE IS FULL? 

0UT0T3 IF HOT - GET ANOTHER SITE 

OUTASC IF FULL - GO OUTPUT ASCII 

OUTDTA 90 TO HEXT L1»C 



♦ SUBROUTIKE TO OUTPUT ASCII 0«£1CTEK 



OUTASC LD8 APHTR^l 

0UTAC2 AMD8 tfflF 

BEO 0UTAC3 

BSR OUTS 

BSR OUTS 

BSR OUTS 

LDA §129 

STA 9>V* 
1HC9 

BRA 0UTAC2 

0UTAC3 LDX 9L1HBUF 

LDB 616 

0UTAC4 IDA 9pM* 

JSR PVT09J 

DECS 

BHE 0UTAC4 

RTS 



LOAD CURRENT ADDRESS 
LIHE IS FULL? 
IF FULL - 60 OUTPUT ASCII 
IF NOT - FILL WITH 3 6PA36 



AHD FILL BUFFER WITH A BPAf* 



LOOP UKTILL LIIC FULL 
POINT TO LIHE BUFFER 
RESET 16-OlKTER 
LOAD ASCII CHR 
OUTPUT IT 

OECREHZNT 16-CDUNTER 
IF AW LEFT - LOOP 
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» suB*oun« to oi/tfut a space 



C269 34 

woe «6 

C2*0 80 
C210 15 



C212 34 

c:n 8€ 

C217 8D 
C21A 26 
C21C 35 



C21E A6 
C220 91 
CZ22 26 
C224 86 
C726 A? 
C229 BO 
C22S 26 
C220 7£ 

C230 BO 
C233 BO 
C256 7E 



20 
29 

coie 

AS 



0406 

02 

A6 



01 

08 



03 

CO03 

C03F 
0403 
CO05 



OUTS 



PSMS V 

LOA 1*20 

JSft PUTO* 

PtJLS VrPC 



S«* V 

LOAD SPACE 

OUTPUT n 

FESTOCE V At€« *£TURH 



• StSROUTUC TO 0EAO ONE BITE 



SACC V 

POINT TO FC8 

CALL RtS - ti&ft DATA 

CHECK FOP EFW 

PETKRM 



FHS1 PSMS V 

LVK •rco 

iSP w 
8T€ LtSTE 
PULS V-PC 

» ERftO* »W(Cli« WUTIrC 

LI$TE L*» l,X 0£T EFFOR STATUS H*«F 

CW* «0 IS IT EOf EPW* 

OrC LISTE2 If MOT - PPJHT ERFOR 

LC* 94 LDf* CLOSE F]LE CODE 

STA ft.X STORE CM FC8 

JSP FMS CML FTtS - CLOSE FILE 

B»C LISTE2 IF EPROR - REWT 

JW> UAJMS RETURN TO ?LEX 

PPTEWl REFOPT ERROR 
FHSCLS CLOSE ALL FILES 

wApns return to flex 



LISTE2 



;s* 

JSP 
JMP 

Eie 



£RR0fl<S> OCTECTED 
SV«OL TAOLEi 



♦VWTR 

FNS1 

L1MBUF 

0UTAC2 

0U10T2 

anoTA 

PUTCtf* 
fttRHS 



C107 
C212 
C109 
C1EA 
Cl*€ 
C1BA 
C01B 
CO03 



CWOtr C103 


CTRBLK 


FMSCLS WOS 


OETFIC 


LISTE C2IE 


LISTE2 


OUTAO CIFB 


0UTAC4 


0UTDT3 ClAi> 


0UTDT4 


OUT»€X C03C 


OUTS 


RPTERP. C03F 


SETEKT 


XAOOA CIQ3 





C104 
C020 
C230 
C200 
C1BA 
C209 
CD31 



FCB 
IN1T 

LOADER 
OUTAOR 
OUTDTS 
PCPLF 

START 



C840 
C12D 
CJ4C 
C045 
CIBC 
CD24 
ClOO 



FHS 0406 
L0P2 CI 74 
HSO CU9 
OUTASC C1E7 
C4JT0T6 C10C 
PSTRN6 COIE 
UN C102 



0t#*TILE.CN0 



20 41 44 

10 25 00 

10 26 00 

01 16 26 

8E CI 19 

00 I? 00 

07 CI 04 

80 74 10 

69 80 63 

7E 22 04 

80 CD 3C 

CI 04 26 

80 02 20 

20 OE CO 

OC 96 04 

80 04 03 



44 32 

F9 86 
€9 06 
F5 1? 
80 CO 
96 07 
01 00 
OE Ct 
86 20 
01 IF 
35 20 
OS 00 

A3 F6 
A7 AO 
26 Ft 

40 BO 
A? S4 
7Z CD 



45 53 

01 A? 
FF A? 
00 00 
IE OE 
CI 07 
2? C2 
09 F6 
A7 00 
22 02 
80 3F 
OE 16 

CI 08 

04 06 
BO M 

03 



Ox ** 

S3 20 

04 06 
08 30 
07 CI 
CI OS 
17 09 
BO CO 
CI 08 
5* 20 
06 5F 
OE CI 
FF 70 

C4 OF 

58 

26 02 
06 26 



32 41 4E S3 _.TJMM5 

04 OE CO 40 FEP ADDPTSS 

OO 60 CO 33 _-.* 3 

t? 00 C} 01 C t 

05 17 00 02 _"_! 

00 CO 43 00 E_ 

95 07 CI 00 .■# 

24 OE CI 07 ' f 

C« 0f 27 00 __E_1 

Fl 00 63 07 _.,*_^ ^2 

A7 AO 34 20 *• * 

07 SO 01 OF 
06 

CI 08 04 
27 00 OP 19 

US CO }fl 

35 AO A6 01 5.4 

03 7E CD 03 — *- 




♦ *•**¥* 1LE 0. 
Cleo 20 20 03 

C]i3 46 43 32 

CI30 00 CO 20 
C140 00 M 06 
C1S0 02 27 21 
C160 07 CI 06 
C170 CO 24 20 
CIOO 17 00 OF 
C190 00 CO 43 
C1A0 OD 67 00 

cieo ci 03 ei 
ace OE ci 03 

CIOO CI 07 7A 

CIOO 

CIEO OF 26 CA 

C2I0 35 AO 34 
C220 01 08 26 
C230 00 CD 3F 

TPfiWSFER QOOPESS CIOO 

nv MKPUr FOR THIS Uitt IS ANOTHER OP RV !>U«B SUEST10NS. I 
REALIZE THAT I KNOU LESS A90U MACHINE LANGUAGE PROGRAMING THE 
$888 THAN 59 9992 OF YOUR READERS. AND EYEN LESS ABOUT THE 6089 
GUESTS JJHRT IS THE PRACTICAL 4JSE Of THE 8M {BRANCH NEVER) 
INSTRUCTION FOR THE MV *HAT OCES THIS ACCOMPLISH THAT SINPLY 
OifMitNG A 8RAKCH INSTRUCTION HOULO kOT ACCOMPLISH? I UOU THAT 
THE AKSKEI IS GOING T BE 03VI0US UHEN CUED, 21' I UOULD L I ICE TO 
SEE THftT AJJSHER 

JOHH TUCXER 

? SOX 2898 

LAREODi TEXAS ?**<: 

Oear Sirs, J would like to submit a patch 
for SSB DOS 69.51 to change FORMAT from 35 
to 40 tracks. 



HELP 



SWTPC 6800'ers with CASSETTE Storage: I'd like to 
purchase FOURTH ad/or PASCAL CASETTE I nterpreter ( s ) . 
Anyone who has an address(es) of vendors for 
Cassette 6600 programs, I'd appeclate It If you'd 
drop me a line and give me their addresses. Please 
note. I'm US P.O. CK>CSTIC rates (18 cents) for 
First Class. Thanks It George Kelm, P.O. Box 160, Yap 
Island, Guam 96943. 



Robert Find I ay 

c/o Seel b I Computer Consulting Inc. 

1322 Rear-Boston Port Rd* 

Ml I ford, Ct 06460 

Dear Mr.Flndlay, 

I have your book "6600 Software Gourmet Guide & 
Cook Book". 

I am trying to get the "Relocatable Floating 
Point Program** In appendix F to work on my SWTPC 
6900 computer but no luck so far. Perhaps you could 
offer some suggestions* 

First, tfie MONITOR In SMARTBUG, which may be 
the cause of the problem althou^i It has the 
standard MIKBUG commands* 

Next. I*m not sure where the program starts. I 
Insert O10O In A048 and A049, punch G and all I get 
Is a number like -435879E-10 and then back to the 
monitor. 

Any halp you can give me would be appreciated. 
I've checkd and quadruple checked the accuracy of 
the entered program. 
Thanks, Rene Pettet 
3519 Tamsln 
Kalamazoo. MI 49008 

Dear Sir. 

I sent the above letter 1o SCELBI but It was 
returned as unde liver ale to the addressee. 

Is It possible tha one of your editors could 
answer my question as to why the program won't work 

n?«n!S; iI.2 ot 1 £ Y2 11 kno \ of a floating point 
program that 1 could use at assembly level that Is 
free, published, for sale or In some way available 
for the 6800. thank You^ene PI ttet y ava,,TO, ° 

Dear Gentlemen, 

Just recently I traded my micro for a S¥TP 6800 

JX 5 ^ "'l 1 ^ 2 ! ?I """^ an <* a **~ A CPU board only 
to find out that It would cost an arm and a lea to 
convert It to a disk-based system. As a result, I 
am Hoping for an alternative. 

■ ?i nc# I, ha ve a Cr-30 that came with the micro, 

I would greatly appreciate If you could tell me 
where to get an Extended BASIC compiler In cassette 
format • 

Please find enclosed a self-stamped and 
addressed envelope for tha return correspondence. 

SaTole^ i " 27 B,ack "-nta.nV «. 



CLASSIFIED 



change 043F 
to 

change 053E 
to 



CC12 23 
CE12 29 

A2 51 02 74 
A8 51 02 EO 



cKTSL *£L ( ?£ ij) 550.00. VPC $20.00, 8k me*c>rv (2) 

memory (SS50) 1w/o memory chips 160.00. 1 with 300 
ns memory chtgs $150.00, 6T T054 64 X 16 $100.00, 



rT p ^« + r^? pt Df 5 o nc t ed ' ! u i ( V socketed and worklna. 
Box 445/ Hlllsboro, W 03244 



G.C.Shottuck- Rt 2," 
( 603 > 464- 385&, 



Thanks for the magazine, but would like to 

see more for SSB systems. Like a mailing 

I 1st. 

Michael J La Bombard 

1541 Soturn B1 207 

San Diego, Cal 92154 

W Micro Journal 



SWTPC 6800. 48K system, CT-64, MF-68. PR-40, 
Centronics 7S0. AX>30. Flex 2.0,etc. $2600.00. Tom 
MecKnlght W: 1215)786^6022: ft(215)TT?6-2177 5200 
Hilltop 03, Brookhaven, PA 19015. 
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INC. 



8') 
* 99 00 



COMPUTER SYSTEMS CONSULTANTS, 

1454 Latta Lane, Conyers, GA. 30207 

Telephone 404*483-1717 or 483-4570 

SOFTWARE DEPARTMENT 

<ALL PROGRAMS PROVIDED IN SOURCE ON DISK SPECIFY * 
SUPER SLEUTH DitUftvmOiw S«itm <lo« FLEX 4 «yi1«mt> 

-rv*» on 6800v 1 *, tnaryiM 8800 1 ±9 •** 85W 

-**>Y lo uw MflHntiniCtv* w*m *? pag* m*rtufll 

-•utomab? taooli «plK¥M) FOB FCC FOB* 

—input btniry hi* from <ft»k or trorfl m««nory 

-m«mory cftltgtt to program thrti ti>ll-»c?««n #d»lor 

-output 4>tk Mt may bo source or no* binary 'Ma 

— eornmtMs Irom mtnu or from «nd to tf«*k hr* 

-8»n«ritM FLEX* «h0 utor-0«t<r>gd nam** 

— tncktOm uufflblv UnouMt KflEF program 

— oorttaa SMOKE or CER-CGMP lor non-FLE*' «y*l#mt 
2 60*0*<W*5 0**ft*»<r*M«> (S*rr*Hr lo SLEUTH) S 89 00 

-Ain» on 6800 I 9 «n*1yx« 2.80*8080/8085 
8800/18805. 6502 ^80 8080/ SCro»l«MO«n0lars EACH S 50 00 

-micio **« lor TSC 6809 Micro AMOmot* ANY 3 $100 00 

FULLSCREEN FORMS DISPLAY tor TSC 6609 X. BASIC S 50 00 

-OHoUy *n6 +4)1 tor lorminpJi and vidoo Oaplfty* 

-compKtt curaof oomrol tor aoroon inpot/ouipui 

-uiivracfcv* tor ma gvntntpr documentor orovrdod 
FULL SCREEN MAILiNO LIST Syatafn lor TSC 6809 X BASIC S 100 00 

-*»*• acraan uOooia am) aataction to print or labaH 
TABULA RASA Tabular Calculation Program (COMING SOON* SiOO 00 

-wnvfcr io VISICALC <T M Partontl Stflwartj 
TSC BASIC Raaaquanoru and XREF Program* S 25 00 

-D«<KiMM TSC BASIC. X^ ASIC PC XPC programt 

-ea/tai and ot«nt~raa99>Janca capa(»iiaaa 

^atpriaoaaxad «r*f ol all vanabiea and BASIC vanx 
TSC XBASIC DISK SORT MERGE Garxralor 

-ganarataa TSC XPC BASIC tori marga program* 

HARDWARE DEPARTMENT 

(ALL BOARDS BARE WITH FULL DOCUMENTATION PROVIDED) 
I/O SELECTRIC INTERFACE BO* RD latnal or par allal) 
-ASOt <TU or RS 232 ♦ CTS) in 26 50v loianoidB out 

-2708 PROM wi«t Corraaoondanca ban eodaa 
S3 SO WIRE WRAP BOARD <5M6 p>n «au« v afani) 
SS-JO WIRE- WRAP BOARO <32 16 P»r> agurvafanl) 
SS.30 ACIA BOARO (tit *>otf*m •or* rot knm) 
SS-90 DUAL ACIA BOARO fmQdarr control . Baud rata g*i» 
SS-SO FRONT PANEL DISPLAY BOARD < (6 dacodad LEDil 



S 25 00 



t 3500 

S 1500 
S 25 00 
S 1500 
S «5 00 
$30 00 
S 1000 



VISA and MASTER CARD prafarrad aacoum. axp data, pfiona no 

US lunoa orvy Add T 5% (15% Foraion) lor poalaga 6 handMng 

For Catalog or daalar dJaonsil *nfo»matJon contact Qud Paaa 

*FLEX rt a rrmoarwit of Tarfvwcai Syatamj ConcurtaMa 



^° THE BEST VS THE REST > 

RECORD MANAGEMENT SYSTEM 

Does the database manager you purchased waste 
computer time? Your time? Your money? 

RMS is used by businesses all over America and in 
over a dozen other countries around the world, so 
ask someone near you about its reputation for 
speed, versatility and ease of use. If you don't have 
RMS, you don't have the FASTEST and MOST 
POWERFUL database management system you 
can get for your 6809. And if your other system 
doesn't seem slow, compare it to RMS, you'll be 
impressed. You bought your computer to save 
time. So why slow it down by running packages 
written in BASIC. RMS is written in machine 
language. We put more work into it so you get 
more work out of it. Time is money, and RMS 
saves time. We want to prove that RMS is the best, 
and we'll let you be the judge. Just order any 
version of RMS this month; include with your order 
proof that you purchased some other nationally- 
advertised DBMS and we will give you $50 off the 
price of RMS. See our other ad for ordering infor- 
mation. 

WASHINGTON COMPUTER SERVICES 



6809 



RECORD MANAGEMENT SYSTEM 



RMS 



DATABASE MANAGEMENT 



•USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 
•SCREEN ORIENTED. FORM FILL OUT TYPE OF ACCESS 
•OPTIONAL TWO LEVEL RECORD HIERARCHY 
•ALL FILES IN ASCII TEXT FORMAT. BASIC COMPATIBLE 
•DIRECT ACCESS BY KEY FIELD, MULTIPLE INDEX FILES 
•EXTENSIVE DOCUMENTATION, SAMPLE APPLICATION 
•VERSATILE, PROFESSIONAL QUALITY REPORT WRITER 
•BUILT-IN SORT/MERGE 
•EASY TO USE 




RMS is a complete DATABASE MANAGEMENT package 
for the 6809 computer. It is made up of five machine 
language programs that make up the most powerful 
business programming tool available for the 6809. It can be 
used by the relative novice, to implement an incredible 
variety of information storage and retrieval applications, 
without any programming. However, the programmer can 
use RMS as part of the solution to a larger problem, saving 
many hours of unnecessary program development time. 
RMS can be used to handle data input, editing, validation, 
on-line retrieval, sorting and printed reports. Custom data 
manipulation can be filled in by the user's BASIC programs. 



SINGLE CPU LICENSE 
FLEX # $200 

OS 9+ $250 

UNIFLEX* $300 

TERMS VISA MC PREPAID 



WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELLINGHAM, WA 98225 

1 (206) 734-8248 



' FLEX *nd UNiHtX «■ lr*0*m«ni* at lKh»X* Swtwn ContwUntl Inc . ► OS 9 m m UM**m#* o* M>crm*r* 
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OmegaSoft Pascal Products 

• SYSTEMS PROGRAMMING: Our Editor, Assembler, and 

Linker arm written In Omega Soil Pasco I making use 
of lull siring support 

• MACHINE CONTROL Features like assembly language 

Interlace, lined and slacked variables, hex data type 
support, and ramable native code make the OmegaSoft 
Pascal Compiler a natural for equipment and process 
moniloring and control 

• APPLICATIONS PROGRAMMING: Inclusion ol a symbolic 

debugger, comprehensive compilation and runtime error 
handling, and ease of interoclive I/O oid In the 
development ol applications programs 

6609 Compiler package generates romoble, position * 
Independont object code. Version 1 doesn't include records or 
pointers, those will be available In Version 2 later this year 
(to upgrade will cost $55 to $95 depending on options)* 
Minimum of 32Kbyte system required with either the 
MDOS(trodemorkol Motorolalor FLEXftrodemark ol TSC) 
operating system. Write or coll for doto sheet, ordering 
Information, and license agreement. 

PRICING: Compiler package Including assembler, 



linker, ond debugger. 



lor source of runtime odd. 
user manual seperolely. 



OmegaSoft 

PO. BOX 70265 

Sunnyvale, CA 94066 

1406)733-6979 



$215 
$ 50 
$ 23 



$50.00 EZDATA $50.00 
MANAGEMENT SYSTEM 

EASY TO CREATE 

EASY TO MAINTAIN 

EASY TO REPORT 



True random access (FAST) 
Max. records on Ale (65.535) 
Runs in under 16K 

6800 assembty code (FAST) 
Full record/Screen updating 
Change File sequence on 
demand 

Sort/Print any item 
in any Sequence 



Absolute Cursor Control 
Insert A Character/Expand Field 
Delete A Character/Contract 
Field 

Screen Paging - 126 page Max, 
Online/Real Time updating 
Full Forward/Backward^ 
Search Control 
Cursor stops ONLY on the item 
to be Added/Changed 



All fields identified by USER defined Names. 
(No more (ran codes lo memoiize). 

Interact with your data in a language we can all understand 
- ENGLISH - 

All commented source Programs on 
Three (3) 5 1/4" or One (1)8" Disc. 

Included: EZCTL, EZDATA, EZTEXT, EZVIEW, 

EZEDIT, EZPRINT, EZPURG, EZSORT 
Please spedfy SSB or FLEX and 5 1/4 " or 8" Disc. 

GARY A. MAGNUSEN 

206 TINKLER 

LAFAYETTE, INDIANA 47901 

Flex is a Trademark of Techinical Systems Consultants. 



VC-256 

GRAPHICS 

The VC-256 is a high resolution graphics interface 
for the SS-50 bus. The controller incorporates a 
variety of unique and innovative features which 
provide excellent display quality combined with 
EXTREME SIMPLICITY of use. It will drive any 
monitor with composite video input. 

Featuring . . . 



individual pixel control 
true X*Y addressing 
single instruction erase 
independent blanking control 
jitter free display 
industrial quality construction 
fully socketed 



no system memory utilized 

no address space occupied 

no splatter on update 

no adjustments 

no software driver 

no software initialization 

no throughput loss 



Specifications 



Resolution ' 256 x 256 (256 x 250 on some monitors) 

Bandwidth 6 MHz 

Stability crystal controlled 

Addressing mode X-Y single pixel 

Origin upper left corner 

Writing rate 64 microseconds per pixel 

Erase time 16.7 milliseconds 

Write sync interlocked 

Blanking program controlled 

Output signal non-interlaced composite video 

Memory 65.536 bits in X-Y array on board 

Registers Write: X, Y, 2. Erase Read: status 

Port addresses 4 m \JO address space 

Physical location one slot of 30 pin I/O bus 

Size 5.6 <n x 5.6 in 

IC count 40 + 4 regulators 

Output 75 ohm coax 

SOFTWARE SUPPLIEO 
(6609 5V* " FLEX*) INCLUDES: 
1 Camera Digitizer Program " Misc. Pattern Programs 

* Exerciser Program * Line Drawing Routine 

1 Character Generator Routine (All with Source Code) 




PRICE: $350 —assembled, tested, and burned in 
AVAILABILITY: stock to 30 days WARRANTY: 90 days 
Supplied with 6 feet of cable less video monitor connector. 

SEE GIMIX AD PAGES 3 & 56 

/7|^ GIMIX STOCKING DISTRIBUTOR 

\.i HAZELWOOO COMPUTER SYSTEMS 

741 3 NO. LINDBERGH, HAZEL WOOD, MO 83042 (3 1 4) 837-3466 

MasterCharge VISA American Express Diners Club 
DEALER INQUIRIES INVITED 

FLEX* JS A TRADEMARK OF TECH MCA L SYSTEMS CONSULTANTS 
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/i i l-/i^ i • . . A top-notch assembly language programming text based on the Motorola 6809: 



MICROCOMPUTER ARCHITECTURE AND PROGRAMMING 



by John F. Wakerly 
Stanford University 



Published in March 1981 
by John Wiley and Sons. Inc. 



Here is a well-written, authorttmttve text on the baste principles of microcomputer 
organization arid assembly language programming using the Motorola 6809 as the 
pnnapal example. MICROCOMPUTER ARCHITECTURE AND PROGRAMMING 

• Develops general principles of microcomputer organization and programming, using 
the 6809 for assembly language programming examples (Chapters 512). 

• Concisely describes high level language programming in Pascal (Chapter 2). 

• Discusses the important data structures needed in most applications (Chapter 3) 

• Relates high level programming concepts to their counterparts in assembly language 
(throughout the book). 

• Explains modern program design, documentation, coding, and debugging methods 
(Chapter 12} 

• Completely describes, from a programmer's point of view, seven important contem 
poraiy microprocessors. wKh special emphasis on 16 bit machines (Chapters 13 19). 

Outstanding phystcal features of the book includa 

• Over 700 pages packed with useful information 

• Over 170 illustrations 

• Over 200 programming examples 

• Over 80 tables 

• 22 pages of indexes — ideal for reference use 

• Exercises and discussion of references with each chapter 

You get all /his in a welt designed and produced, easy lo read and reference 6x9" 
hardbound book for only $25 



TABLE OF CONTENTS 


PART 1 , PRELIMINARIES 


1 


Introduction 


2 


The Programming Language Pascal 


3 


Data Structures in Pascal Programs 


4 


Number Systems and Arithmetic 


PART 2 ; GENERAL CONCEPTS 


5 


Basic Computer Organization 


6 


Assembly Language Programming 


7 


Addressing 


8 Operations 


9 


Subroutines and Parameters 


10 


Input/Output 


11 


Interrupts, DMA, and Processes 


12 


Program Development 


PART 3 SPECIFIC ARCHITECTURES 


13 


DLCPDP 11 and LSI 11 


14 


Motorola 68000 


15 


Zilog Z8t(X) 


16 


Texas Instruments 9900 


17 


Motorola 6809 


18 


Intel 8086 


19 


Intel MCS 48 Family 


APPENDICES AND INDEXES 



ABOUT THE AUTHOR 

John Wakerry is a computer tifvpneer w ht> lio> 
de>igr*fci microcomputer tuudwdrv and suftujrt? 
syst«riw» m md us try. and ubo ha* al>o (aughl coin 
puu.7 ungpntK^ing lo Irishmen through graduate 
studenis j1 Stanford University since 1974 

Two years age Htot Wakerly set out lo write a 
definitive •umpuler organization and assembly 
language programming book using mxrocom^iers 
a» examples He lognd that rite Molorola btifr* lu>d 
the very besl architecture from a pwiagogtcal point 
•t view Taday, lie Is an avid b8U0 and bbeY* pro 
gramma, and he uses a 6800 ba*aJ word processing 
system to write textbooks 

ABOUT MSE BOOKS 

MbB Books is a subsidlaiy vt tlie authors con 
suiting firm, Micro Systems engineering Ah hough 
M1CROCOMPUTLH ARCHITECTURE AND PHO 
GKAMMJNG wUJ be available through bwAstore*. 
ihoe are several advantages lo onfcnny direclty 
troro MSE Boufe* 10**» dlscouni from pubbsliets 
list prtc*» of 527 9b. prompt delivery, convenient 
payment meihads (charge ill): and auiomailc notih 
carton of any updates Also, the aulhei will auio 
graph your copy \»Qun request* 



Oned many helpful illu*lral»am from the text 



Outp»i 



(oavica)" - *" Prqcaw ~* }\\\ "* llll *" P™« lllLz^JliJ * proc "» *\Dev^) 



Here's what some knowledgeable reviewers had to say: 

"Locks great! It's nice to see someone who understands the 6809 and is so careful to 
get the details correct." — Joel Boney. covrchitect of the Motorola 6809 

"This book shares with the reader the author's insight into the design issues, the whys 
and hows of modern microprocessor instruction sets/ 

— Skip Slritter. coorchitect of the Motorola 68000 

"The book is really enjoyable, and reviewing it has been an extremely interesting and 
pleasurable experience." — Harold S, Stone, Professor of Electncal and Computer 

Engineering. University of Massachusetts, Amherst 

"This is an excellent manuscript! it is authoritative, well organized, well written, and 
very much up-to-date." — Davtd A. Hodges. Professor of Electrical Engineering, 

University of California. Berkeley 
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Piaaie aand me 



coplaa of MICROCOMPUTER 



ARCHITECTURE AND PROGRAMMING <8> $25 aach. 



Toiel for books 



California realdanta add 6% i 



Add $2 poataga and handling for tha flraC copy 

(Tha book weigh* ov«r three pound a 1 Fraa aurfaca 

poataga and handling on additional coplaa) 

Add 12 mora per book for atr mall delivery 
(Recommended for order* outside continental USA) 

TOTAL PAYMENT 



Send to: MSE Books. 257 Castro St.. Suite 2E3, 
Mountain View. CA 94041 



Nan 



Addreaa __ 

City 

Slate, 



ZIP 



_ _ Country 



Check artcloaed Maatar Charge Card No. _ 
Money order VISA Bank No, . 

Please allow two waaki for dalivary. Exp. Data 



CAL Elf DAI -CLOCK / TlHfft / PARALLEL PORT 




C ■ lender - Clock 



• «•••• Jits ■■■ ttai wtiutar •♦ •■■ !*• laatklir 1* •■ 

■ 111 tl><! r*lill*I* XrHwMim tMftMll«i 

• O* ml iimi; 4t*«l>lii) ■■« (l*tf|«« alaaali uai far liiiit 

• Da} «f *■■*, •■*l%/«*r/<a4t. M«|:<il ••• ll»//» ••« 

Intirfil Tieer 

• Pat armtat »taall»t. k<Ul>N«tU|. ••«- 

• <a«fall»ta alia «!.♦♦» •»« 11. ► !/•• 

• »i't **■» i««t*i -itk niihi im. .lit M..n pmi ** ivrrc ■*-* 

• gitiitui l«npr»ai tiuifiii liti In ■!•••••• la 11a ••■- 

PtfOltal I/O Port -- t-lYf Ulltnl t all iniLltl fall 

{■IP BVlnat* ■*■•<« 1***1 *r **l**1 VnM«H*i {*• j**fari •• (»* »•♦**"} 
Caavatattv a-Lth aanllal allaiat J.|*.»* l» Hit **nl*ai *f Milt 

Construct ton -- r*n» ■•<inn, mjai ••■!■«. i *n\ »n 

Nmual -- Vm 1 1 documented - 36 p«r«i 

■ it.* I * '* ill .-. ..I-..U.I 

Aaaaablad ind toiled 3119.95 I 1 t 885.55 

Coldplated t>ui conn 7.50 2 MH* option 2.50 
Dlik 5 or o in. SSB or flex* <0S-9»*Avail noon) U.95 



xOlERTSOH ILtCTROmO 
1003 Wicb Sandt Dr. SE 
ALbuq.uoro.uei NK 87L23 



Phont C30I) 29*-002S 

EfH reildinti tod 41 tin 

Add 11 Shipping « Handling 



R30I0 #lf9GK 

tfO^T^W fiT^ pup 

PROGRAMS 

^^^ t^tfe Graphic Games 

^ft^ K*> C°J° r Invaders — 

" Action Games 



Programmer's Tool Kit 

Editor • Assembler • Diagnostics 




rr 



Many, many more! 

Books • Memory • Accessories 

Shipping from stock Call or Write: 

COMPUTERWARE 




Dept. C • Box 668 
€609 Specialists Encinitas, CA 92024 ♦ (714) 436*3612 

ComDutsfwaro is a trademark of Computer* ere, 
Radio Sttack 19 a registered iradomarV 01 Tandy Corp A 





PERIPHERAL TECHNOLOGY 






OO Ft neXSST PRODUCTS FEATURE KDtORY EXPANSION FOR THE TO8- 


80C. 


H 


UK Kit pluft inetrtfction* 


$ 34 


95 


M 


f 
W 


J2K Cxpanalont Sens! ui your 7/RS-BQC. tie 
will no6.it f it for J2r. utic automatically 
uiei the extra memory. Send for details. 


8104 


94 


W 




Wg ARE HELL-W-DW POR OUR FLOPPY DISH PRODUCTS 
9-50 SUS, 


FOR THE 






PO-1 1 


tlae with SWTFC (890. 

Mao available Ln kit form. 


$ 99 


95 






ro-itw 


Hare beard + dacuwvntation. ' DHLV 


I 31 


H 




ro-&2i 


Controller, cable*, povar aupply* 
rtblrwt, du*l dj-ivpa 


8799 


95 






PP-fijT 


Control lerr cab lea, pov r aupply, 
t-Ahirw>t, pintle drive 


$4*4 


»«> 




1771-1 


Floppy dlph controller chip 


8 24 


00 






COLO* GRAPHICS - OUR BOARD CAM PERPOAM ALMOST A«V GRAPHICS 
RJNCTfON. 




vuc-Xi 


10 aoJee of operation. J2 sc 16 alphafikuner tea to 
296 x 192 graphic*. 6K RAX. 

ASS94&/.££> AM) TESTED; $229.00 
Alao available with IX RAN. 
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INFORMATION AVAHJVBLE PXOHl 

Peripheral Technology 
290 LaopLlohter Lane 
Marietta. Go rotn 10067 










TERMS: 


COO CHECK VISA HA5TER CJIAAGE 


404/95J- 


J414 



NEW! SOFTWARE TOOLS FOR FLEX' M ! 



OOCPRiNT - Documenl/Text Fonnotler S55/S5 

GREAT FOR YOUW MANUALS. N«MOS. LET^RS • ACCSTS SIO 
1EXT FILES • FORrviATEASlLYCONTROlID WA OWCCIONS WITHIN 
YOUR 1EXT . OVER FOR1Y COn/KW»DS • CPT, DISK, OR PRINTER 
OtffVf • OPTONAL DftAfT REVIEW ON 64 OR 60 COI. CRT • 
CGC-NAL MAY BE ENTIRELY Lf^R CASE • PAAPGINS CENTERING. 
INDENTION. (NSETTlNG. HEADER PAGE NUMfiERpNG, JUSTIR- 
CA1KON • AinOPVlATX: CAPITALIZATION • AiflOfYlAnC 90R1ED 
INDEX • WOIINE-LEVEL PRINIER CONTRO. . Bl**ERED I/O 
MINIMI2ES Ol» WEAR • EIGHT COMWArO OPTON LETTfRS • 
SMALL FAST KVOifX LANDLiAGE lVf\£K€NTAT)ON . OPTIIUHZED 
FOR INEW^NSVE POINTERS a 30* PAGE MANUAL 

SCAT - Sorted Disk Directory $25/$3 

EASES CHSK ORGANIZATION • LtSTS All OR SELECT1D FILES IN 
AiiH*fiE7lCAL OROER ON CRT OR PRINIER • DUAi 64/60 COI.. 
FORMATS • OPTIONALLY LISTS XT PROTECTIO FILES . WliD 
CARD" f*£ NW£S * ^OWS VOlUrVJE MAME/*. 0<Sk CREATON 
DATE. TOOAY'S DA1E • OlSfVWS CREATON DAl^, SIZE- DISK 
LOCATION. PROIECT STATUS. TYPE ANO NL JMK R OF HIES . DISK 
VSMSt SUMMAiTV i f AST WEO/TON. 5 SEC. TY^CAL FOR 8 IN 
DISK a FOUR COMMAND OPTION LETTtRS 

MCOPV - Multiple-File Disk Copy $30/$3 

CO« t*JLm£ flLES W\ KFYBCWRB COVfMAND a? "INDf^CT 
RIE" • REQUIRES ONLY ONE DiSK DRfs/E a FASTER/SIMPIER THAN 
STANDARD COPY . MINIMUM DISK SWAPWNG » PRESERVES 
ORIGINAL HlaV CREATION DA1ES ANO ATTRIBUTES 

Specify 5 or 6 rn disk. FIEX'9 onry. AH prices posrpoid. Mcnuol 
price refLindc&le on purchase d disk. Wr+le for souroo code 
pricing u$ funds only No COO Calif add stole lax foreign 
odd 15% 



^3 Cqwejq CaftiPiiTEB 
I Prqdlicts 



MfiS tnoaaend Oofcj BMJ. Suite 2S5 

tVttSOJO 

WfdlBi VJIto^t. CA «13A2 

FLFX n a maemartc o* technical SyfT^mt Cormjrtwn, re 



STAR-KITS 




6800 HARDWARE 

SBC-02 single board computer uses 6602 wirh RAM 
ROM, I O Ideal controller intelligent interface, and 
more Printed circuit board is $25 complete controller 
kit S75 wired and tested $150 Also available HUM- 
BUG (see below). Basic m ROM etc 

CT-PS serial parallel interlace card AClA-type mterlace 
lor RS-232C terminal and or a parallel keyboard Makes 
keyboard look like a terminal with absolutely no program 
patching Ideal lor video board based systems Bare 
board S20 complete kit S55. wired Si 00 

6800 AND 6809 FIRMWARE 

6800 HUMBUG monitor. Totally MIKBUG compatible, 
plus single-stepping, multiple breakpoints, formatted 
memory dumps, multiple port control and more. "Fantas- 
tic!" say our customers. 2K ver on $40 on 2708 or 2716 
EPROM with source listing Alternate versions, including 
video board versions available 

6609 HUMBUG-09 has all the features of 6800 HUMBUG 
and more. Not just a compatible monitor, but a debugging 
package and system I/O manager as well. Two ROMs, 
manual and full program listing tor $75. Also available in 
video board versions. 

6800 AND 6809 SOFTWARE 

BASIC UTILITY PACKAGE renumbers pretty prints 
prints variable and transfer indexes, compares, shor- 
tens Basic programs On Percom or mmiFlex* disk for 
$30 

CHECK *N TAX balances your checkbook I inds errors 
prepares income tax data On Percom. miniFiex\ Flex 
2 0" or Flex 9' disk lor $40 

SORT-MERGE— the only one tor Percom disk sysiems. 

sorts even fuli-disfc files $35 

NEWTALK for your 6800 or 6809 system makes it talk to 

you. This memory dump utility outputs through a music 

board or any PIA port. $30 on Percom or Rex 2/9 disk, or 

cassette. 

6800 CROSS-ASSEMBLER written in Basic Assemble 

6600/6802 programs on your new 6809 (or your 370 at 

worfc 1 ) Available on 5 disk KC cassette, or TRS-80 

Level II casselle lor $9 95 

GAME PACK with Eliza and 3-0 Tic-Tac-Toe 5 disk or 

KC cassette Si 5 

Send s.a.s.e. for catalog. For detailed information, buy 

any manual for $5 and get $6 credit toward purchase. (* is 

a trademark of Technical Systems Consultants.) 

STAR-KITS, P.O. Box 209, Ml. Kitco NY 10549 



JPC PRODUCTS FOR 

6800 



COMPUTKRS 




USES 

ONE 

\fO 

SLOT 



16 CHANNEL A/D BOARD 

• 8 BIT DATA 

• SOFTWARE CONTROLLED GAIN 

• 3300 SAMPLES PER SECOND 
■ ±0.7% ACCURACY 

COMPLETE KIT: AD-16 $69,95 

Term*: Cash, MC or Vita; Shipping H Handling $3.00 




Order Phone 1505) 294-4623 
P.O. Box 5615 
Albuquerque, N.M. 87185 . 
J 



LUCIDATA PASCAL RELEASE 3 
for 6800 end 6809 syst*ms 

If YOU need en easy to um, well proven implementation of 
Pascal, that doesn't need a mini computer to run it 
LOOK NO FURTHER WE SELL IT I 

The LUCIDATA P4800 Pascal System 
NOW HAS ALL THESE FEATURES 

All standard Pascal typei ere supported end full type-checking 
is performed. 

REALly fast 9 digit precision scientific functions 
Allocation of variables to absolute memory locations allowing 
easy control of memory mapped peripherals (eg video boards, 
A DCs etc. I 

Fully optimised runtime system for each processor 
Any number ol external USER supplied routines may be easily 
linked to Pascal defined functions and procedure identifiers 
wtthtn your program 

Fast compile^ which generates our own ultra efficient P-code 
instructions 

Multiple files which may be aeouentiel/random disk files sup- 
ported by your DOS, or physical devices added by you 
Custom versions evadable to speoal requirements 
All LUCIDATA Pascals come with a comprehensive User 
Manual PLUS lots of demo progr arm 
Prices start at % 1 50 

Write now for a full specification, price list and order form to 



uciddhd 



r 

LUCIDATA Ltd, 
P.O.Box MB 

Cambridge 

C8?sez 

ENGLAND 



38 



Purveyor* of 
Pascal since 1979 

Release 2 of LUCI DATA'S Pascal with the same high precision real 
arithmetic, but excluding scientific functions, H slill fully supported 
end now available at reduced prices starting at only % 90 I f f I 



'68' h/Hcro Journal 



IN YOUR COLOR COMPUTER! 

Now you can explore the Radio Shack Color Computer's impressive potentials— as an 
inexpensive development system, a color peripheral, a process controller— ad inf initu m. 
The Micro Works introduces these powerful software tools for utilizing the color 
computer at the assembly language level. 



MONITOR TAPE: A cassette tape which 
allows you to: 

• Examine or change memory using a for- 
matted hex display 

• Save areas of memory to cassette in 
binary (a "CSAVEM") 

• Download/upload data or programs to a 
host system 

• Move the video display page through- 
out RAM 

• Send or receive RS-232 at up to 9600 
baud 

• Investigate and activate features of 
your computer, such as hi-res graphics 
or machine-language music 

• Use your color computer as an Intelli- 
gent peripheral for another computer, a 
color display or a 6809 program devel- 
opment tool 

The monitor has 19 commands in all, and 
is relocatable and reentrant. 
80C Monitor Tape Price: $29.95 



MONITOR ROM: The same program as 
above, supplied in ROM. This allows 
BASIC to use the entire RAM space. And 
you don't need to re-load the monitor 
each time you use it. The ROM plugs into 
the Extended Basic ROM Socket or a 
modified ROMPACK. 
80C Monitor ROM Price: $39.95 






INSIDE THE COLOR COMPUTER: This 
package is a disassembler which runs on 
the color computer and enables you to 
generate your own source listing of the 
BASIC interpreter ROM. Also included is 
a documentation package which gives 
useful ROM entry points, complete mem- 
ory map, I/O hardware details and more. 
Disassembler features include cross-ref- 
erencing of variables and labels; output 
code which can be reassembled; output 
to an 80-column printer, small printer or 
screen; and a data table area specifica- 
tion which defaults to the table bound- 
aries in the interpreter ROM. A 16K 
system is required for the use of this 
cassette. 
80C Disassembler Price: $49.95 



ALSO AVAILABLE: 16K upgrade kit con- 
sisting of eight 4116s with instructions 
for installation. Price: $40.00. (And if 
you're a real hardware hacker, call us and 
ask about 32K upgrade kits!) 



6809 Assembly Language Programming, 
by Lance Levanthal, contains the most 
comprehensive reference material avail- 
able for programming your Color Com- 
puter. Price: $16.95 



MasterCharge/Vlsa Accepted 
California residents add 6% tax. 

BOX 1110. DEL MAR CA 92014 [714] 942-2400 



JPC PRODUCTS FOR 

6800 



COMPUTERS 




High Performance Cassette Interface 

• FAST • 4800 Baud Loads 4K >n 8 Seconds* 

• ftEUABLE • EifOr Rate Le*$ Than 1 in 10* Bytes 

• CONVENIENT . Plugs Directly Into The SWTPC 

• PLUS - A Fully Buffeted 8 Bit Output Po#t P*ov»ded 

• LOW COST - $59 95 For Comotete Kit 

• OPTIONAL . CFM/3 File Manager 

Manual 8r Listing SI 9 95 
(For Cassette Add) % 6 95 



TERMS CASH «*C or VIS* 3hiJH><r>o i Handling tJOO 




Order Phone <505) 294 4S23 
P.O. Box 5615 
Albuquerque, N.M. 87185 



EPROM PROGRAMMER KITS 



Shown assembled, 
Parts £> box not included 




Requires approx $6 of easily 
obtainable components. 

For single supply 2516 G 2716 EPROMS, Performs following 
functions: Verify Erased. Program. Verfiy Contents, Tianslei 
Contents to RAM. 

Select Documentation For: Use with: 

6502 6522 VIA 

6800 6820 P1A 

&809 6820 P1A 

8080/8085/Z80 8255 PP1 

Documentation includes schematic, instructions for construe 

lion, checkout, and use. and software listing for specified MPCJ 

PC Board G Documentation , ., $15.00 

Additional Software Listings S 5.00 

Documentation Only , $ 1 0.00 

PC Board Only $ 1 0,00 

Ul C4*v» Rosier I'ani in N AftwiiCI Attton* 'fsulrnn *64 9% S«l^» T«» 
Ovnivas add *2 00 lof fw*l*<jr & fondling 

Micro Technical Products 

814 W. Keating Ave.. Dept. J • Mesa. M 85202 



ANNOUNCING... 




SUPER | SLEUTH 

A PROGRAM ANALYSIS & 
DEBUGGING TOOL 

By 

Edgar M. (Bud) Pass, Ph.D 

$99-00 




SUPER SLEUTH 

SUPER SLEUTH is a set of programs which enable 
the user to examine and/or modify binary program 
files on disk, or In memory. Programs may be 
disassembled into source code format and the 
source saved on disk. Labels produced by SLEUTH 
can be changed globally to labels of your own 
preference. Cross reference lisings of labels can be 
produced to aid in debugging the program. Pro- 
grams in ROM can be "altered" with the altered pro- 
gram being saved on a disk file. The resultant file 
can then be used to reprogram a new ROM. 

• Object code for 6800, 01, 02, 03, 05, 08, 09 or 
6502 can be processed. 

• 6800, 02, 08, 09, object code easily converted to 
6809 Position-Independent code 

• 45 page detailed operating manual included 

• Programs supplied in source form - Assembly 
required 

• Available on 5" or 8" FLEX (tm) Disk for 6800 or 
6809 

Visa oi Mastercard accepted 

Flex 1$ a trademark ot Technical Systems Consultants 



GREAT PLAINS COMPUTER CO. 



P.O. BOX 916 t IDAHO FALLS, IOAHO 83401 / PHONE* (208)529-3210 
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SIRIUS CYBERNETICS LTD 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't w. 4 

Blame The 
Software! 

Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers memory & processor often interact! Our unique 

ISOLATORS ellmlnete equipment interaction AMD curb damaging 

Power line Spikes, Surges and Hash. 

• IS LATOR ilSO-D 3 niter isolated Sprang sockets; Integral 
ft*M*c*e t4peyhii, 1I7S W Maxima*** lead. 1 K¥ tad any 
sncfcmJ £62 85 

• tSOLATOft 090-9 2 mm Isoieted Strang socket tenM; « 
socket* tot** Integral SoticerSurg* Suppression; 1*75 W Max 
load. 1 KW either bank K2JS 

• fiffi H ISO LATOR {ISO 3), skis*** lo ttO-1 ence** dotage 
finenng ■ waspfeaaton ■ . - • ...... **^aS 

• ISOLATOR (WO^k similar to ISO-1 except unit Kaa « 
btdMdudtiv Uttered sockets *10*\95 

• ISOLATOR ISO ft), a lmllar to tSO>2 except unit has 3 socket 
beats* 9 socket* total 58795 

• CIRCUIT BREAKER, anv model (adc^Cm .... Add i W» 

• CKT BRKRJSWITCHJPlLOHCBS) Add S164X) 

Matt** Ch«rg« Vim. Amsfiean Eipmi 

Order ToH Pr*s 1 J0O22VU7S 

ieicaot AK, hi HA PAt Canaan 



/±& Electronic Specialists. Inc. 



VS-1 SPEAKER 
VOICE SYNTHESIZER... 



Tb* VS-1 "8PEADM" vole* eyothnslzer 1* an lntsrftcs board for 
lb* 88-50 t>u« which provides unlimited human speech capability 
at * modsst prlc*. The VS-1 is lotcoded for the industrial and 
coaa»rclal application whsrs specialized vocebulerlse and •*** 
of programming make "canaed-meeeage" syntbeetzere unsuitable. 
By ueing phoneme coding, high quality speech, cnllored to meet 
aoy appllcatloo. la POeelble. 

FEATURES - 

• pbonsmt coding alio** unlimited epeecb 

• low data rate doesn't bog CPU time 

• efficient - very little memory oeeded for aeegage* 

■ programmable Inflection and pitch 

• oo-board amplifier drlvee 4- or S-oba epeaker directly 

• aeeesibled, teeted, buroed In 

• aeete Claee A device radiation Halts undsr FCC Part 15 

■ dip-switch dscods sslect for a. or 16-addrsss I/O 

• dip-switch progrannable NMI and IRQ lntsrrupta 



SPECIFICATIONS - 

PHONEME CODES 
INFLECT J ON LEVELS 
VOICE PITCH 
DATA RATE 
MESSAGE MEMORY 
AUDIO OUTPUT 
RESIDUAL NOISE 
SIZE 

LOCATION 
ADORE S8IN0 
POWER RBQUIREMKNT 
SPEAKER COfflrscTOR 

SOFTWARE- 



81 plus a pauss, 1 stop 

4 major. 16 minor - 64 total 

male baritone, varlabls baa* to t*oor 

4 to 20 8*8. depending upoo phoneme 

approx. one byte-per-letter Id English 

.3 watt average. 2 watt peak into S-obma 

-43 dBm typical 

3 1/3" by 8 1/4" (standard I/O slss) 

oos 30-pin 1/0 slot 

four addreeeee Id I/O specs 

♦8 vdc t 100 At., 4-14 vdc t 150 ma. max. 

10-pln molex, mating half supplied 



• VOX-KDITOH mnemonlcally adlta message <*oorc* included) 

• example programs lo assembly sod B*alc 

• speech riles 

• eblpped oo 5- or 8-lncb diek for single-user TSC or SSB DOS 

• 6800 or 6809 code 
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VS-1 SPEAKER, manual, program disk .... $229.9$ 



MASTBHCAfiD, VISA, UPS COD'e. cbecke accepted, all payment* MUST 
bs drawn oo funds is 0.8. banke. Virglole rssldsots add 4% etats 
salss tax. Shipping prs-paid on cootlosntal order*, on ovsreeae 
ordere, add SIB for shipping. Open accounts by prevloue written 
arrangement only. Shipping from stock to 30 daye. Office hours 
are from 8 ; 30 to 8:30 EST <8DT>. Monday through Friday. 



A L FORD & ASSOCIATES 

P.O. BOX 8743 
RICHMOND, VA., S323D 



SMOKE SIGNAL 
BROADCASTING 



<S> 



31336 VIA COUNAS WESTLAKK VILLAGE, CA 91362 TEL (213) K89-9340 / TWX 9HM94-4965 



MIGROPRODUGT BULLETIN 




LeVe face it, earns of you Just don't know who Smoke Signal fri»dcasting te and what we 
provide for the 6600. 6809 aod S&BO user. This bulletin will be tbe first In a months 
series apj»rtng In thie marine, and for starters we'd Ike far you to get femlliar with us 



The Pwdact* 8lnoe 1977, we've been designing, 
developing and manufacturing mtarooomputefe 
— and eaanciated products — based on Motor 
olas 6800 and 6809, and configured to the 
SMO/Qfr gQC Bus . 

Our OHHRAIP Series of athrooinpuesrs 
nnfr over a broad span of ooaflgurations to 
fulfil) any capacity need. Tbe CKHFTaU 022 
Is a 814-Inch dual drive/ dual density 6800-based 
syBtem with 32K RAM ( eipaxxlahls ). It's priced 
at only 13406.00. 

lbs 9624 Is a oual BU-lncb octodsnsity 
6809-bsasd aystam wltb LB Mbytes d dtak 
storage, priflad at oiuj 1402800. 

A GFJHTAH 9622 Is the dual 8inch 
double-sided duel dsnslty computer system, 
taking full advantage of the 6809. priced at a 
mere $4678 00 Btght-lnoh Winchester omnputsr 



systems are also available In either 10 Mbyte 
(98W10) or 20 Mbyte (98W30) storage con- 
figurations. 

The Hardware All of our boards and complete 
systems are Badiraaee Oertifled to oompJsLaty 
assure you of the latest in toduaTry-standard 
and statoottbfrart technology. Our DCBA Dou- 
ble Density Controller Board (1448.00) became 
the Standard OontroUer Board for the 6800 and 
6809, handling up to four 6'4-lncb and four 
8 inch drives almulUnsoujuy. Smnke Signal pro- 
tides the most innuvaUvs solutions for the 
6800/6809 BS40 Bus structure thai mosey 
can buy. 

Tbe Software five operating syetsms (includ- 
ing F1£X and 08-9 Multi-User) are running on 



the OHnrtAX* Series with NO configuration 
problems. 386 OG668Dand 00669D(eaob 176.00) 
were developed In-house and nave became loading 
Standard operating eysVsns. 

Smoke Signal provides Ouslnss Application 
Software to fulfill ail vertical needs of the 
buam^rowan who Is automating. 

Our systems software. In conjunction wltb 
our DOS. will accomplish any task from text 
editing and processing up to our Super MACRO- 
ASSEMBLER that will produce code for every 
Motowia 6600/6809 CamUy of poosBBors avail- 
able. 

06 9 tavei One and Level Two are the new 
multi-user and multitasking operating systems 
that win make the 6809 reach the highest 
potential. COBOL. FORTRAN, Random Pile BASIC. 
Pascal, FORTH, and 8DBASIC (compiler) are all 
available for the OHURAH 




Prises. 8SB does not sacrifice quality ftp low cost. The CHUFTAJM Series 
of onmputers are set expensive, yet are ths absolute best 6600 or 6809 
computsre you can buy! 

SOMI OF OTO PI0DU0T6. 

CIUFTIW S22 13496.00 

CHUFTAJI 9522 3826 00 

CFUFTAXl 9624 4028.00 

B22 4878.00 

9622 467500 

OsHMAD 96W10 8696 00 

OaHRAII 98W30 9096 00 

M18 X (18K RAM) 899,00 

M24-X (24K RAM) 43900 

M-22X (32K RAM) 63900 

DC&4 (Includes DOS) 449.00 

VDB-1 Video Board 39600 

LMB4 Motherboard 229.00 

SSB DOS (66D or 69D) 76.00 



All OKHRAUb oome staadard with 3tK of RAM; Two Serial 1/0 Porte; 
SSB 00866D or 69D; two disk drives; 6800 or 6809 CPU; a DCM: cables; 
power supply and LMB-1 Motherboard All connecters are gold plated You 
receive complete and accurate manuals with every product 

Smoke Signal Broadcasting provides support. Ws wfll stand behind every 
product that goes out the door, and you can bold us to that. Ws rsallza 
that this Is a time when other manufacturers are playing number games, 
and formatting quality for ths sake of quantity. Ask any SSB user about 
our factory support. If that doesn't convince you, oetfcUl wlOl 

Why Smoke Signal Efroaifcasting? Because we're the best. Ws produce elate- 
of.thfrart 6600 and 6809 producte for the SS-BO Bus that are not hesdaobes 
; . . that will not require carrying a screwdriver around and that are 
efficient. fast, productive end relish Is computers 




DMltr TnqilrlM Vtkom* 

G Please send more Information about the GBUFTAOI SerleB. and associated products 

Q I'm almost convinced Please send specific information on (modal number) 

D Please send Oesier Information 

Name 



SMOOTH- Software 



tJodjem Program wilh Disk File Turisfer (Instructions and Source Lislmgl 910.00 

Dis* wiih source end object code add 10 00 

Speoly 6800 or 6609, SSB Of FLEX*", S" or r 

ALL IN ONE for only US 00 

Eoitor - Teat Processor - Mailing Labels 

Mailing Litis - Use any CRT terminal end primer 

Support* Editing oo*n/nw>da such at oilom. change, delete, find, inserl (single line). 

Inpul (mulllpfe Fines}, fiat, ne*l, overlay (wllh cursor dilmg. character deletion and 

insertion), overslrihe {for selected darker le*l).prlnLreaisri<sei. lop, underline, up. and 

verily 

Supports Tejfl Processing commands auch as block copy, block move, centering, 

margin justification (wide and narrow), paging, and tab ing 

Matting l sla end Labels* Usa Ihe same mealing Uai disk file (wllh protected areas} for 

boih mailing labels and repeal leliere Repeat leliere are personally ad/eased lo each 

peraon or selected persons on ihe mailing hat 

Meal Powerful Fifa Hen 4 tr found inanyedilOr Appen o llteiotheeryjofenoi er or 

insert <me>rge} one t*e *«lo anooe* ae designated by me *ne pointer Prim specked 

lines so your prtnle* or 10 a d«ek tile Eoti filet larger then me le»1 bufle* Does not 

produce ouipul Hies when nol desired Oeirle diak fitea from ihe vdilor 

Primer commands, Conirol character* can be sent lo ihe punter lor loimai conirol 

Briber dirocMy from Ihe conirol terminal or by imbedding them m ihe iexl The set 

Command contains interlace inHialijatiQn and character ouipul routines to Support the 

SWTPC MP-C interfaces* *ei!as trie standard serial and parallel interlaces Jumps are 
also provided to user supplied printer routines User selects the pon address [0 ififu 7, A 
or B) thereby eiimineting the need lor trie user to install pnntst sollware routines Eddor 
can be in mailed for en hoi 4 or 16 addresses per port 

Editor a1(owsexilir»gioeilhef ihemonitororOOSandlben reenter armStarllwilhoiit 
destroying previously prepared text in the bulla* The Resisn command erases 
i contents in the buffer without the user hating to reload the Editor 
The Editor allows the user to toggle between lull duplex (no echo] and hail duple* 
(echo) as needed II responds to commends m both upper and lower case and can be 
used lo create assembler source code and Bene programs as welt as text 

Specify 6800 Oi 6809 SSB or FLEX". S or 8 45 00 

Printed source haling is available lor an additional 35 00 
Software by Technical Systems Consultants, snC 

Flex'* (includes Editor and Assembler} 150 00 

LmifLEx" (Includes one year maintenance and update! 450 00 

Editor 50 00 

Assembler 50 00 

6609 Cross Aaaembler on 6600 100 00 

66000 Cross Assembler on 6600 or 6909 250 X 

Texl Processor 75 X 

Banc 75.X 

Extended Basic too 00 

Basic Precompiler (specify tiandard or extended} 50 X 

Mum- Uaer Bes4C for S/09 1 50 X 

6600 Flex™ Utilities 10000 

6600 Flax* Utilities 75 X 

Debug Package 75 X 

■agnostic Pace age 75 X 
The loliowmg are available lor 6600 only 

Soap (alack on led arithmetic proceesor) 25 X 

F lost 1 ng P01 n i Pac* age 25 X 

Sc ien i itic Func 1 1 ons Package 25 X 

Peiocaior 25 X 

Duaisembie' 25 X 

Mtcro Basic Plus 25 X 

Space Voyage 25 X 

6600 Game Package III 25 X 

66X Mm I -Monitor 5 00 
sWfrst are by Micrftsvare 6y stems Corp. 

OS-9" Level One Operating Syllem" ig& qq 

OS-9" L el Two operating Syaiem" 495 X 

BASIC09*** 195 X 
"Yearly Maintenance and Up ate s $75 X 

OS 9"" Text Editor 95 00 

OS-9" Interactive Assam ler 95 X 

OS-9"" ln»eratftrve OeO^gx (Disk version) 35 X 

FtT/«6 feael Time Ope»e*»ng System (6630 or 2706) > $ X 

Specify manufacturer and type of CPU and I/O coni roller 
ABASIC on cassette (Limited quentity) F 

8WTPC 

6200 V intelligent Terminer 945 X 

6212 12 intelligent Terminal 995 X 

621 2 W 12" Intelligent Termmel with word processing en ancemenis 1095 X 

AC-30 Cassette Interface 79 50 

PR-4Q Printer 27500 
OC-2 Single Density. Single Heed Disk Controller w»th 

Per com Data Separator Mod 150X 

MP-3 Ser.al Interface (single port. Kit) 40 X 

MP-S2 Serial interface (dual port, assembled; 120X 

MP-LA Paraliet interlace (dual port, kit) 40 X 

MP-L? Paratief interlace (dual port assembled) 120 X 

MP-WP IBM Model SO interlace (Special, limited quantity) SOX 

MP-R Single ventage ?7 16 prom programmer (kit) 70 X 

MP-R Single voltage 2716 prom programmer [a mbied) 99 50 

MP-N Calculator board r>1) 60 X 

MP.H Calculator oSrd (aasembled) BOX 

MP-T Interrupt limer (kitj 60 X 

MP*T In lerrupMi mer lassemo^d | QOX 

MP-6M 6K 4044 Memory board (kit Special, llmiled quantity! iao.00 

MP 6M «K 4044 Memory ard (assembled) 235-X 

S32 Universal Sialic Memory Board 99 50 

S32t6 Universal Sialic Memory Board with 16K Ham 295 X 

S3232 Universal Static Memory Board with 32K Ram 495 X 

MP*09 6609 CPU board (Jtri. add f5C X for assembled with sockets) 175 X 

69A Chassis. PS. 2MH* 6609 Processor 6K. RAM. One Serial Port 695 X 

69/K Kit version of above 575 X 

SAX Chassis, Power Supply. I/O (no processor or memory, S95X 

66ff 0OTH end ELfftTRA are trademarka ol AAA Chicago Computer Cenler 
plEX if* lAnsPLEl are trademarks Of Technical Systems Consulfsnta Inc 
OsV9 and iAHCOe am trademarks of Micro**/* System* Corp 



Phone for special price 



EIXJCTRA" SS50 Computer Products 

Dual Port Serial interface bare ard and documentation 20 X 

Dual Port parallel Interface bere board and documentation 20 X 
Motheiboard bai aboard and documentation' 

(mother ard is lermmaied and has ground it a separating each ol Ihe dale 
and address lines) 

6000-6609 CPU bare board and documentation' (6606 supports 0800 soltwarel 
'Price 10 be announced when product is available 

Cabinet (heavy gauge. 2 cutouts tor 5 1/4" disk drive , drive mount, tine cord, 
line fuse, power switch reset switch, 70 ctm ten. EMI litter. 6 RS-232 outouls) 

end power supply (20* 8v. 4e l6v. 4e - I6v) 395 X 

MPI S 1/4" DISK DRIVES wilh 30 day guarantee and 5 msec stepping rala 

Our aei vice department fnorougn/y lasts every MPf dri e tutor* we ship 

851 - Single head, single or double density capability 40 tracks $250 X 

B52 - Double need, single or double density capability, 40 X 2 tracts 335 X 

B9t ■ Single head, single or doubta density capability 60 tracks 335 X 

B92 - Double head, smgfe or double density capability, X X 2 Irecka 470 X 

MPI - Serviee Manual 20 X 

Alignment Service 15 1/4" or 0" lioppy dnves) X X 
Repair Serviee (Cost aaed on parts and labor) 

Minimum fee if no trouble found 25 X 
Dual dnve cabinet for 5 1/4" dnves w»lh power supply, line rd, fuse, 

power swileh, and power cables id drives 125 X 

Dynamite Disassembler X X 

Mk/oume 6600 Caienaar and Clock Boaro ^assembled and lasted) lOS X 

Bareboard. conn eel or, and documentation only of above 35 X 

(See revi w Fe 1980 68 Micro Journal! 
PAINTERS AT SPECIAL PRICES 

Epson (Centronics compatible parallel interlace} 525 X 

i*<ih spvrifli RS-232 interface option) add 75 X 

Spare Print Heed 30 X 

Spare ribbon cartndg 15 X 

Okidata MictolmeX 525 X 

Okidata ML 63 695 X 

Tractor lor ML SO or 62 add ISO X 

MSP 200 RS-232C Serial I/O with 256 characte bulter lor ML X or 62 sod 229 X 

Okidata ML 62 136 cofumn wit* iractor 995 X 

(J I MIX (The Ultimate} 

66X CPU Board 224 X 

wilh timers 26606 

with baud rate option add XX 

with 2MH2 option d 15 X 

2 MHz 66X Plus CP . time of day clock, battery beckup tK NMOS RAM 57605 

CMOS RAM su slllulion 6 X 

GIMIX Oynanwc Address Translator 35 00 

SWP1C compatible OAT »S » 

951 tA AnlnmetK) fVocesa^ taMHt) 312 X 

9512 AriiftmeEtc Processor (3MHi| 265 X 

GMXBUG-X (Terminal Based) 98 65 

Bootstrap Prom 30 QO 

Video Prom [includes boots t rap \ 30 X 

Manual end Source Listing only 3B 62 

Disk Controlleis (All have dale separators and can be used with either ingle 

or double headed drives) 

5 single density conlroller without 1 771 chip 159 39 
¥ single density conlroller complete 196 46 
5" and 6" ung'e den$i,y conlroiler complete 226 56 
5" d tak 'egui B ior boar d 23, 91 
5" double density controller wdf» variable precomp 346 28 
DMA 5 AND 8" double density controller with variable precomp 548 «>a 
GtMix version ol f LEX h " (wiihoul Editor and Assembler) XX 
Ribbon cable lot iwo S i.'S" disk drives (shorn 34 96 
Ribbon cable lor two 5 V4~ disk dnves (long r 39 96 
Ribbon cable lor I wo 8" drsk drives (long) 44 26 

Memory 

32K Static RAM Board wilh 16K ol RAM installed 296 12 

33K Sialic RAM Board wilh 24K ol RAM installed 346 H 

32K Static RAM Board with 32K ol RAM installed 396 15 

64 K Stshc RAM Board with 56K o I RAM installed 994 56 

64 K Static RAM Board with 64K Ol RAM insist led 1 066 64 

16 S csei EPROM/ROMXRAM Board 236 32 

6K Promboerd 12706) 99 34 

4K PPD 4K Prom Board and 2708 Prom Bur r 199 00 

I/O Boards 

Single port 30 P<rv serial interlace 1 Requires 1 cebJe set) 66 41 

Duel port 30 pm serial interlace {Requires 2 cable sets) 129 43 

8 port 50 pm serial interface with baud raie generator 316 46 

Dual port 30 P"v parallel interface (Requires 2 cable sets) 68 42 

6 port SO pm parallel interlace w>lh interrupt generator 19645 
Cable sets tor above boards (specify boardl 2295 

Video Boards 

64 or 32 X 16 t96 71 

BO X 24 without RAM character generator 399 74 

60 X 24 with RAM character generator 456 76 

High resolution (512 K 51 2 dot resolution) 996 77 

2MH* 6609 PLUS Computer System wlh 56K Memory 2496 29 

Mainframe [Chassis. PS. Swiich.es. Fan. Motherboard, Baud Rale Gen ) 999 19 



& 



SEE OlMfl AD PAGES 3 A 66 



Prices aubjaci 10 change withoul edvanc d notice 

Phone Censullalion 

Most weekdays 4 PM lo 6 PM 

Saturdays (except July and Aug ) n am to S PM 

Shipping and handling estimates 

Within ihe Continental U S, oreese add (5 X or 3H whichever is greater 

Foreign prepaid and add ito X o* 10% whenever is greater 
(hghi Hems only) Heavy items must be prepaid and will be 
shipped Emery Air Freight Collect 

Please phone during consultation hours II questions arise regarding 

shipping feaa 

Mas/er Cha/ge. Vise, end Amencan £ * press honored 



AAA Chicago Computer Ctnttr 

120 Chestnut Line. Wheeling. IL 60090 
(312)45^0450 



Ctifer tor GiMtX, SSB. SWTPC, M*ctow*m Syitfmt Corp. and Technical System* Co rttvf ttn ft inc 












DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 



32K S-100 EPROM CARD 
NEW! 




$74.95 

KIT 



USES 2716s 

Blank PC Board - $34 

ASSEMBLED A TESTED 
ADD S3G 

SPECIAL: 271S EPWOM ■ (AM NS) Are Si 1.SS EA With Above KM. 



KIT FEATURES 

1 Usee *5V only 2ne(2K»e> EPflOM * 

2 Allow* up to 32* ol *on*ar» on Une* 

3 IEEE S-100 Compatible 

4 Addreuabie 9* l«o indepencan? 16K 
bkxk« 

5 Cromefflco extended or NOHhsiei 1 bank 

6 On S©e<d wail aialecircu«<yi' needed 



? Any or mil EPflOM location* can be 
0«ab4*d 

8 Double aided PC board solder- me* kad, 
ailx-screened 

9 Qoid plated contact tingars 

10 UnaeJeded EP«OM"t automallcaHy 

powered down lor low Pow* 
it Fully bo Nered andbypeajed 
12 Ea*y and O^lck id e**emb*e 



16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 



32K SS-50 RAM 



*379 00 k.t 



Fof 2MH2 
Add $10 



1 



Blank PC Board 




For SWTPC 
6B00 • M09 Bume 



At Laat An aflordaMa tt* SUUe RAM wftfi ton 



Support IC'a 

and Cape 

$19.95 

Complete Socket Set 

$21.00 



Fully Assembled. 

Teatad. Burned In 

Add $30 



FEATURES 

1 Uiw (Ko«*n l«a powr 21 U Sl«Ue RAMI 

2. Support* StSOC - EXTENDED ADDRESSING 

3. All parts and aocfcvtt included 

4. D*J> SMllCn edrfreai eerect m a 32* Stock. 

5. Extended addreaelns can be dlaeb*ed- 

ft. Works wHti aU avlsl** 6400 SSSO sy^lema. 
7. PoSy bypass** PC Board la dotrSe* side*. 



*199 9! 



KIT 




f ' > i » . ' . 



I ' 11 li 



16K STATIC RAM SS-50 BUSS 

PRICE CUT! 



*195 



KIT 



BianiiiKiiiiiiBBi 



BLANK PC BOAftD W/DATA*33 

LOW PROFILE SOCKET SET -$12 

SUPPORT IC S & CAPS-f 1MB 



mr * eatures 

1 *Jli1r*tMlM« »t too* Hfwilf *•* B'Oti 

2 ON flOABQ BANK SEi ECT C*fttJ I 
rrwmcfj SlandH'il 1 ) Alltjw* up (O M2K on lui* 

3 U»I 21 H (4V3NS| 4* Smtic ft*m» 

4 OM BOARD SELECTABLE WAIT STATED 

5 DottCkN t*d*d PC Bo*rfl wrlh Adder maa* anfl 
tjti K'fja^ad Uytfut Odd pitied contaci t^ovn 
S A* addNM e»d date un« toir ouft«*d ASSEMBLED & TESTED-ADD $35 

f KM mCKJOM ALL parti and *»■•<* 
S PHANTOM » |umpiJ*f«) lO FIN fl7 

• LOW POWER Wfld#t 1 * ampa TYPICAL (*t>ff. OUR #1 SELLING 
■*+•¥«« Bum 

TO Blank PC Board can e* popu'*t*ri « WW 
multiple ol 4K 



RAM BOARD! 



H e& STEREO! %„„ 

S-100 SOUND COMPUTER BOARD 



At lati, an S-100 Board thai uniM&n*t tn* tun power of Two 
urban fvattfa Gtrw ai ■ natrumerm AY.vaai NMOS computer 
■ound iCa Alto** ifdu under total rxKftfxil* control to 
tfwa «n wtftnna numoa* ol *p*dai aound aflaca tor 
nanw or a«v otr^ prooram So^da can ba caiiad m BASIC 
ASSEMBLY LANGUAGE ate- 



COMPLETE KITI 



$ 84 



95 



(WITNOA 



BLANK t>4 

BOARD W/DATA 

«J 



• TWO Of SOUND COMPUTER ICS 

• FOUR PARALLEL I/O PORTS ON BOARD 

• USES ON BOARD AU0IO AMPS OR YOUR STEREO 

• ON BOARD PROTO TTPINO AREA 

• ALL SOCKETS PAflTS AND HARDWARE ARE INCLUOED 

• PC BOARD IS SOLOER MASKED SILK SCREENED, WITH qOLD CONTACTS 

• EASY. QUICK, ANO t UN TO BUILD WITH FUL^ INSTRUCTIONS 

• USES PROGWAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Bow Baatc and Ataambly Language progiamming tmarnptet *r* <ne»udad 

SUPTWARC: 
S<X'*rwwa»wiaWa*0»w&>»a^C^mmar^Lanc»-AC^«flaAa»«^^ 

■ SNA* S<^ ta a«aolniJkrtaafOtAir^torP*^»fw.€jMrT»n^Mo«aty U0nar^€Mna^«-MoiMy 
and Ptoy- MamorY. SO * «a w*m*Bl* on CP/M' eompaticaa dtUatia or 7708 or *7t4 DaAafia 
7701 f I4.fi 7^6 Ot ai fJbMRi tnr^uekaa ina toia EPROarS ara ORO at 



FULLY STATIC! 

FOR 2MHZ 
ADO $10 



W*" 






FOR SWTPC 
6800 BUSS! 



Kit FEATURES 

i Addrewabla on >$k Boundanaa 

2 Uaea2ii4 Sialic Ram 

3- Fitily Bypataad 

4 Double apded PC Board Sotoa» maaK 
and a»ih acraanad layout 

5 Ail Parta and Socket* included 
S Low Power Uod— t 5 Amp* Typical 

BLANK PC BOAflD-$35 COMPLETE SOCKET SET-$12 

SUPPORT ICS AND CAPS-$10.05 



ASSEMBLED AND 
TESTED - WS 



4K DYNAMIC RAM BLOWOUT1 

SAME AS INTEL 2107Bt 

4K RAMS AT AN UNBELIEVABLE S0C EACHM 

Prime, new. National Semi.. 1070 dale toddd. full spec parts N S 
*MMS280-SN Ss#naaslNTEL2107B-4. Tl TMS406Q, NECuP041 V etc 
We bought s HUGE OTY from e Weal Coast Distributor el truly 
DISTRESS PRICESI One of the most popular end reliable RAM's ever 
made These perls have been used by elmoal alt Major Computer Main 
Frame Mfg ihe world over! Arrenged as 4K x 1, 270 NS Access Time. 22 
Pin Dip These units DO NOT use multiplexed eddresaing, thus making 
REFRESH snd olher timing very simple See INTEL MEMORY DESIGN 
HANDBOOK lor full epplicelion notes The NAT SEMI MEMORY DATA 
BOOK ts available al mosl Radio Shack Stores Prime unilstn original 
factory lubes! 

^ S5290-5N 4006 BITS * 1 270 NS ACCESS 

«2fo** 8 FOR $4.95 32 FOR $16 

FACTORY CASE (450 PCS) — $1B0 
Sockets Special: 22 Pin Low Pronle (With PVrcAaM of S2B0S ) FOR $1. 



COMPUTER PARTS SPECIALS 

74LS175- .99 8035 Intel Single Chip CPU 8.95 

74LS240 - 1.19 Signetics 2901 4 Bit Slice - B.95 

74LS241 - 1.19 AMD 2903 4 Bit Super Slice - 12.50 

74LS244 - 1 .19 AMD 29705 Dual Port RAM - 8.95 

74LS373 - 1.29 Inlel 2716-1 (350 NS) - 12.95 



NEW! G.L COMPUTER SOUND CHIP 

AY3-SS10 As featured in July. 1879 BYTE' A fanle»1»c*tly powerful Sound 4 MvHc 
Generator Pariecl for uaewrlh any S BM Micro roceatot Contain* 3 Tone Channels 
NobeQenereior 3Cl»ar>neli ol AmprtludeConirok 1 S tMl En vetopa Period Com rot, 2-8 
Bit Parallel rVO 3 D to A Cofwerlars. pf ua much mora' A n in one 40 Pm DIP Super auv 
mtorlaoa to Urn S* 100 or oitier bu«sea $11,95 PAICE CUT1 

SPECIAL OFFER: #++*» each Add $3 lor B0 psge Dais Manuel 



Digital Research Computers 

9 (OF TEXAS) ^ 

P.O. BOX 401565 • GARLAND. TEXAS 75040 • (214) 271-3538 



TERMS: Add Si 50 postage We pay balance Orders under StSftdd 754 
handling No C O D We sccepi Vise snd MsslsrChsrge Tex Res sdd 5% 
Tex Foreign orders (sxcepl Canada) add 20% PAH Order* over $50. sdd 
85C tor I romance 



'TRADEMARK OF DIGITAL RESEARCH 



WE ARC HOT ASSOCIATE0 WITH DIGITAL PESCAHCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE 



IVIMN^OElit 



NOW AVAILABLE 

Accta. Receivable/Order Input . $295.00 
Accts. Payable /Purchase Order $295.00 

General Ledger $295.00 

Manufacturer's Inventory $295.00 

Payroll $295.00 

Forms Supplier Package $1 195.00 

Foundry Package $1 19^.00 

Manuals with Print-Outs $ 20.00 



DBM 1 FLEX* $150. 

DBM 2 FLEX* $350. 

UNIFLEX* $450. 



DBM 2 and DBM UNIFLEX contain 
source listings. 



Create Data Files 

Build Files 

Edit Files 



Sort Programs 

Generate Report Programs 
File Utility Programs 



zzzn 



if 



General Utility Programs 



This is a comprehensive group of programs that allows a virtually untrained person the ability to store 
and recall vast amounts of information in a computer system to meet their individual requirements. 

The user is guided through these extensive programs by Menus and Sub- Menus, By simply answering 
prompts, the userean create files, sort any type of data and recall or manipulate M at will, The sl/.eofl he files Is 
only limited by the disk storage capacity of the system. 

Sub records of related information can contain as many as 27 different fields of information and can 
contain eiiher alphanumeric, integer or Moating point data. 

The software is written in *TSC Kxtended Disk Basic utilizing well commented structured 
programming techniques. Custom Programs can be created quickly through the sub routine library. 



'bl.NX AW!) UNIH.EX AHE THADKMAJiKS OF Tt:CHNlOV. SYSTEMS CONSULTANTS. 

2457 Wehrle Drive • Buffalo, New York 14221 • (716) 631-3011 




UNIVERSAL 

DATA 
>\Y RESEARC 




SALE — SALE — SALE 

ON HAND NOW, 80 PCS. 
SPECIAL BUY! 

EPSON MX-70 PRINTER 

80 char/sec, adjustable 4 to 10 inch pin feed. 
5x7 dot matrix, % ASCII char, set, parallel 
interface, one line buffer, 10CPI or 5CPI 
(software select), takes 3 part paper, size = 
4.3 x 14 x 7 inches, 12 lbs., full factory war- 
ranty. 

POST PAID $375.00 
NO COD's 

HHH STANDARD SYNTAX 
GRAPHICS 

Same syntax for all supported devices! 
Your graphics programs will run on other 
peoples systems, regardless of the device. 
(Assuming standard syntax driver for same). 
Source. Doc and object on disk. 0S9 Mod- 
ules for; 

Hazel wood VC-256 

255 x 250 S25.W 

Watanabe 'Digi-Plot' 

2000 x 3000 $25.00 
These are on hand, specify 5 or 8 inch disk. 
Modules for Gimix Video board. Hi- Plot and 
others are in the works. Special while they 
last, 1 VC-256 board with 0S9 diskette - 
$325. 



^ 



We sell and support: 

GIMIX (See GIMIX ad pages 3 & 56) 

SMOKE SIGNAL BROADCASTING 

SOUTHWEST TECHNICAL 

We also know how to mix and match brands 
for your best performance to dollar ratio 
WE PUT IT ALL TOGETHER! 

HHH ENTERPRISES 

P.O. BOX 493 
LARUEL, MD. 20810 

301-953-1155 
MasterCharge VISA 

**0S9 is a trademark of Microware 
Systems Corp. and Motorola Inc.** 



'68' MICRO JOURNAL 

+ The only ALL 6800 Computer Magazine. 
+ More 6600 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Averages 

6800 Articles TOTAL 

KB BYTE CC DOBB'S PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $5.88 
(Based on advertised 1-year subscription price) 

68' cost per month: $1.21 

That's Right! Much. Much More 

for About 

1/5 (he Cost! 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge p — VISA p 

Card # Exp. Date 

For p 1-Year p 2 Years p 3 Years 



Enclosed: $_ 



Name- 



StreetL 



City. 



_State_ 



_Zip_ 



My^Computer Is: 



68 MICRO JOURNAL 

3016 Hamlll Road 
HIXSOR TN 97343 

SUBSCRIPTION PRICE USA 
1 year $18.50 2 years $32.50 3 years $46.50 

Life subscription $250.00 
NOTE: CANADA & *CX I CO ADO $5.50 per year surface. 
New subscriptions require 6-8 weeks prjcesslng time. 

SUBSCRIPTION PRICE NON-USA (Foreign) 
Sent VIA Surface Mall 
1 year $30.50 2 years $56.50 3 years $64.50 

Cash (USA) or drawn on a USA Bank! t I 

Foreign sent VIA AIR MAIL (NON-USA) 
1 year $53.50 2 years $102.50 3 years $153.50 

Cash (USA) or drawn on a USA Bank! IT 




^M 30 ^ 




^ 
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-■68" Micro JoumaJ 



STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



(fbfmcrty STYLUS) will $v* your 6809 
real text processing muscle It is a fully integrated, 
Interactive, text processing system with state-of-the-art 
features sue* as: 



DYMAMK 

INSTANT 



PONMATTaHO 

UfOATING 



• mm srmAiQKmw^AJtf) ooojmcktahom 

• MX AMD OS~t COMPATWUTV 

• LaMAl IPOATt fOOCT 

Vantons ore avdflfattt for CT-82, Soroc, Mazeffinc, Neath, OCC, 
Tckvtfeo, Scctirvc, Mkrolerm, Intcrtube, Lear SA«9kf , and Gkmix *4*80 
tvmlrvli Nee, Otabta, Oume, and tty type primers are tapportcd 

0*4 wtnion. are evdlUbte Nw MJouvva?*, Box 4865, Oes Mo*»as, 
Iowa 50304 



manual oofy $15.00 
ttyprtnter $135.00 

other pclrtten $150.00 



Wedd 



tax 



* a ffKftoTMrfc or soaan ivstimb. notti tademart or 



1tO**cM ^tom Carm4#n. 



SONEX SYSTEMS 



716 634 5466 



BASIC 



$24.95 



Full feature 10K BASIC with 9 dlf It floating point, 
atrinf fvoctionn and math fWocUona 6609 *«raJon oftly. 
Disk ventort available aoon. 



SIM68 

6600 simulator for the 6600 proceaaor. 

SIM80 

6080 aimulator for 6600 4 6600 procMaora. 



SUBMIT 

Command 
for FLEX 

PAUSE 



Command file proceaaor with paremel«r auaaiuuilon 
for FLEX 1- 6600 and 6809 v«raiooa. 



$39.95 

$34.95 
$19.95 

$14.95 

$14.95 



Alio** for commnndi lo function effective ly on a 
aingle diak FLEX r " ayfltem. 6600 & 6808 veraiona, 

MOVE 

Single dl»k copy routine tor 6600 and 6809 KLRX 1 " 



Add 81.00 Shipping In USA, IS. 00 elaewher*. 
NY Stile rtiidmii. oleaae add aalea U< 



When ordering, pleaae apeeifyj Proceaaor <8800 or 8809) 
TapeiKC Standard) or 
Plat (Percom or FLEX 1 *) 

LSI Entarprlaaa Ltd. 



PO Box 1227 
Woodhavan, NY 11421 
(212) 031*9242 



VISA A MC accaptad 



HAZELWOOD COMPUTER SYSTEMS 



DM-64 
64K 2MHZ Memory Board 



af 2 S MHZ 



The DM-64 is a 64K dynamic memory board which operates at 2 megahertz with fully 
transparent refresh. This is accomplished with a proprietary memory control design unlike 
any other. The board appears tothebusasa64Kstatic memory. All addressing options are 
made by DIP switch selection. This board sets the pace in state-of-the-art memory design 
and is backed by a ONE YEAR FACTORY WARRANTY 

COMPARE THESE FEATURES! 

• Fully Transparent Refresh • Each board exhaustively tested and burned-in 

• Conforms to ALL bus timing and loading • Low power consumption 
a Full 20 bit addressing • GoJd bus connectors 

a SS-50 or SS-50C operation • Fully socketed 

a 6800. 6809 compatible • Industrial Quality Componenets and Construction 

a Individual disable on each 4K segment • Full 2 MHZ operation 

ASSEMBLED, TESTED AND BURNED-IN $495.00 
WHERE QUALITY ORDER # DM 64 

COMES FIRST SHIPPED POST PAID WITHIN CONTINENTAL U S 

Coming Soon . . . 

a 5 MB 5V4 * Winchester Disk Drive and Controller • Intelligent (Programmable) I/O Controller 

a High Resolution Color Graphics Controller • ANSI MUMPS Interpreter (Multiuser) 

a IEEE 468 Bus Interlace /*— ^ 

HAZELWOOD COMPUTER SYSTEMS Q 

7413 N. Llndborgh, Hszslwood, Missouri 63042, (314) 637-3466 



GIMIX STOCKING DISTRIBUTOR 



Master Charge Vfsa American Express Oners Club 



tic oiftux ad *aocs 3 a at 



Dealer Inquiries Invited 



SB Micro Journal 



47 




Model EP-2A-87 

EPROM Programmer 



The Model EP 2A 87 
EPROM Programm r has an 
RS 232 compatible Interface 
and Includes a 2H. or 4K 
bu^er During the ON LINE, 
mode, another computer 
can doafi load to the butter 
Only two easy to-implement 
commands ar available to 
an externa I computer {Load 
butter and read buffer ) 

In the OFF UNE mode, the EP2A 87 will program, verify, test 
buffer, and bad the butter from the EPROM socket During the 
programming cycJe. the EPROM Is checked before programming to 
Insure that it is erased and after programming it automatically verifies 
that programming Is correct Power requirements are n£> VAC 
SO 60 Hertz at I?i watts 

P«w No. l>«crtM«lort Prtce 

£P2AH7I Ptogwnmct vMh'Mbufot *f>7<P<if» 

EP2AS7 2 Pro^tmrwfvmhAK^uHtt tfmu 

Non u*%ltef4 ***^ ocean £&)« ^lv tOOv) Jfimi 

**M 1 > Pvnoualtty Moduk pro^Mm TMS Z7T14 |Him 

H* I Pmofutey r«o4ut* fVD^am* 27IJH IKtHt 

I'M 2 PmonflfttyrrxxUr prcgum 2712 tf • 

I'M] P#f*>oa»^n»dut* proy«m»TMS27]6 2*00 

PM4 Pww<Uiry#noduto p»«?yom»TMS2&32 ttftt 

J-M5 Ptwnfu^rttJuk propwrn 2718 TMS 2516 |Hi«> 

PM6 fVnmihymMW |n9VB2704 |ftlW1 

PM7 PcntvutevntncHjU pK9vm2?S8 TM625CM4 |RflQ 

PMK Ptncuky moduli pioyami f**oroJ«MCM687<»4 k.m 

Optimal Technology* Inc. 

*^ Blue Wood 127 oy 

brlywllte. Virginia 22936 
Ptoflft (804) 97S- 5482 



f DYNASOFT PASCAL 1.2 A 

DYNASOFT PASCAL is a portable p-code 
implementation of a Pascal subset designed for 
cassette-based 6800/6809/6502 systems with at 
least 12K of available RAM. 

DYNASOFT PASCAL includes the control 
stiuctures of standard Pascal'and the data types 
INTEGER, CHAR. BOOLEAN, SCALAR. 
SUBRANGE. POINTER and ARRAY Version 
1.2 now supports heap management using the 
standard procedures NEW. MARK, and RE- 
LEASE, and has a re-designed table-driven I/O 
system which permits adaptation to a wide range 
of peripherals, including disk. Its one-pass com- 
piler produces compact ROMable p-code. and 
the 1.5K fun-time inteipreter can be supplied 
separately in ROM for dedicated controller 
applications. 

The complete system is available for commer- 
cial users with inteipreter source code and license 
for $85. Personal/hobby users may obtain the 
cassetteand users manual only for $45, including 
air mail postage. Quantity piicing available on 
request. Check, money order, and VISA accept- 



Vsystcms ltd. 



P O BOX 51, WINDSOR JCT 
NOVA SCOTIA. CANADA 

B0N2V0 (902)8612202 



64K DYNAMIC RAM 

FOR THE SS-50C BUS 



DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD 

ffnEH 000000 cunjn 



IICIIES II 61 26 AMIIIS-UNES 

■I ill IFEIATIIM 

FILL KIT IS $349 CM$ 435 

miliLil «$ 399 cii$ 499 
llimiT 4-1 wins 



VltA.CtlltCMCOUl.WOtttt OftOtM 4CC. 
Oft TABIC Ml AOO In I AIM TAX 




RCE 



IIIIITS CIITIIL CMIP1IK! 

mm wtrroft rol vnt s wis to* 

OftTAIM CAMADA MtL IttS 



(416)669-6455 



(716)631-8178 



HAZELWOOD COMPUTER SYSTEMS 

St. Louis areas full service computer store offering the full 
line of GIMIX quality products We SUPPORT wftat we selll Call 
on us for consultation and advice in setting up your 6809 
system We put it all together! 

• GlMiX Computer Systems and Accessories 

• Micro ware Soil ware Products 

• TSC Software Products 

• Groat Plains Accounting PacKages Gen Leg . AP AR S29S 00 

• RMS Oata Base Management System 200 00 

• Stylograph tttoro* Processing System ISO 00 

• BASIC Cross reference program 25 00 

wiih Source Listing on Disk 4 500 

• Maielwood DM.64 64K 2MM2 Memory 

Assembled. Bumed-ln and Tested 495.00 

• Mazelwood VC*2S6 256 x 256 Graphics Board 350 00 

• Varbahm Datable Diskettes 

MD- 525-01 Single Stded Box ol 10 26 00 

MO 550-01 Double Sided Box of 10 42 00 

• MPt 5fc- DISK DRIVES 

Model B51 Single Sided, double denuly. 40 tree* 249 95 

Model B52 Double stded, double density. 40 track 334 95 

Model B91 Single sided, double density. 80 track 334 95 

Model B92 Double stded, double density. 80 track 469 95 

WE SNIP POST-PAID 

within continental Unrted State* 

Where Que fry Cams &m 

HAZELWOOD COMPUTER SYSTEMS 

7413 N, Urvibcrfh 

Hex el wood, MImouH 63042 

(314) $37-3466 

Qlmix Stocking Distributor 

Master Charge Visa American Express Diners Club 
SEE GIMIX AD PAGES 3 & 56 
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ORIGINAL ADVENTURE 

RUNS ENTIRELY IN RAM FAST 

REQUIRES 36K OF RAM ($0000 $7FFF ♦ DOS RAM) 

AVAILABLE FOR 6800 OR 6809 ON PERCOM DISK 
OR TSC FLEX DISK, OTHER SYSTEMS INQUIRE 

$2*.M POSTPAID 

FLEX is a TradcMark of Technical Sysiems Consultants 

APPLICATION SERVICES COMPANY 

ro sox 12227 

WICHITA, KANSAS 67277 



F&D Associates s-qo f 

1210 Todd Road EVS | 

New Plymouth, Ohio 3? 

45654 ? 

"»^**^^ Sand for Era* Catalog £ 

Visa ~ Maatar Charga — COO. £ 

HSRC IT IS - IN STOCK 

PAX-1 - A gnaral purpose EFRCN board for Che Color 
Computer. Uses up to four 2716» 2532, or 2732 EPROMs. 
Plexlbls addressing: nor^sl Rem Pac srsa or can overlay 
Extend ad Baalc area, ooraial Baalc area, or both since up 
to 16k of BPROM can be used. Expansion connector on 
outer and of board allows 'Malay chaining 1 * more than one 
board. Small prototyping area alao included. A perfect 
board for a machine language monitor » special game 
program, etc. 



PAX-1 



Bare Board snd documentation 



$29.00 



COWtHC SOON (maybe by time you reed thle) CCP-t - A 
prototyping boerd for the Color Computer. Also, a 
machine language monitor will be available shortly, 

ONE OP OUR BEST SELLEBS 

~ BKB-1 - Hie M 81C H0TKEF" - 12 S50 alota - B S30 alota, 
£ non-wssteful eddreaelng - Put I/O anywhere - 9 Inches 
J* vide, 16 Inches long by one-eighth thick. Not e flimsy 
f> toy, It* 11 give your computer claes. Ho lex Connectors In 
acock at a good price when ordered vlth BHB. 



++ 8MB-1 



Bere Board and Documentation 



$55.00 



Add $3.00 e/h to each order. OB res. add S per cent 

•ta«!«!«!«I«I«I«I«I«I«I«I*I«l*!«!*!«!*!«!«I«t«!«|« 



__ 5DUTKER5TERn 

D B^ micRD 

• u*s io* ccsr 4U4 vyuauic ram 3 i 31 CI P 13 InC. 

• T0TAI TUt&MlHT MfttSHt OKtATIS LIKE STATIC 

■ to* rem* consti*TiOH B4K Assembled 

• ApmssAMif itt i-r sioc** $4z9«00 

• CAM flf USfP WITH HI TO $4K 

» tmmtv vmx5si»Q to j* ^p$16K Kit 

• (nuns on ss-« *w "-** wSS $249-00 

• soivu eask aw siiRscaifATP to*m rir g_ 

' AIL JEWRY CHJWS ARF PtrW 41 U-MOu U 3 " I D 

•• ,M ' SfEIAt iXTUFACt 

___ _« n * Tex? ACM PORTS 

BTR'U 1 • TW Ok WAKQ O+ti (XmCTMS torn *>p o{ b**4) 
TTRETWOR tCAttt • HAS 0M B0AR0 BAUD RATf <XU 
'"' " * BAUD «ATT sAy at PlO&uafP FOE 0* 0% Of F BOAR? US 

• W* SS-SR ** SS-Saf BUSS AllMOblwl f SOAR© CA" t/Sf F*7TUM1 SAW RAU FROM BESS 0E *S-1St 

• mu vjee* a>sr apufss mo oka m« wisfs • ba*> rate is rwanaMeuf id «*-*» 

•y5TfiC«a/atncUSS(Et»S fl «0 *1C • «« f« «-f# «$S t X I9e8 8 

• pis* »s™ niFdm anrw * **■ # * ' AU »** **""* Assembled 

„,„„ t • All EfOftLATORS t aim. •$ «If -II 

5T-DS 

ElPf <J B0AEP sr>a> rout orjrt TO 

• STMt) AIM MIDTO BOftft* fm l^ui^^sLu tit 
« BAUD RATES l*#-f*00 Co^mAS, GA J*W 

• sctffw rti#rr» mtt 

• STAIflMf* EJ-f« rwft/ACf ^ gg 

• I sir «rv eOAffo POET PRICING 

■ fSMBJmWmtl tftrfif fotwr *» «.«« foe stmm tu usaj iis.si fotnw 

• *•• • •••••••■••«•#•■•« ttNt flMOS 0M.^| 



404.«J-UJ0 



DISKS Cf 

Accessories 

« WMgj |*>* rAictl 

I* PS/PP. Sot< StAfc* |4f. J 9 

S^ SS/SP, MS4d 17.49 

SV PS/PP. S«<t StcteA il.U 

S%» PS/PP, Nwd I/.H 

• IK f PAT* Uff ISet Sties J 

Ut m SS/SP S4 sswo ur.M 

fV SP/PP S4 PS/SP I9.M 

r ss/sp a* ss/pp <«.*# 

r ps/pp s« ps/sp $s.n 

• (CAP Of AVISO PIStfTTT JfTTS PIS.9S 

• FUSTIC LIBRARY CAST I ME 

• CAElEfTS 

- 0ml »Ui Pis* fat/****... fH.EE 

- Cciki^t *L& Ht*4mAt 59. EE 

IfcmtmEcj roeu CeU, 

eauftna J^~' 

CABLES 

#t*»««t««i**t******4**«4<* •««•»••* »■■■■»■ 

• ES-fJI i tesf tu.H 

• ES-fM f«7. 4 tut ff.JE 

• ES-JSf iff. I FstX. U.H 

' Sk* CHm£ 0<i* 19 TvU S5.EE 

w f* fe|j ftt^t |<, r<t< ji.fj 

■ I" (W 1 531 1 IE FteX «7.EE 
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UNIFACE BR-1 BIT RATE GENERATOR 

* Occupies one S-30 I/O slot 

* Supplies standard baud signals or jumper 
selectable high baud option 

* Facilitates upgrading to S-50C extended 

addressing 

* Uses chips and crystal from your 6800 processor 
board without losing processor function 
(SWTPC MPA requires Upgrade Kit) 

Complete and tested $65,00 

Assembled and socketed 
(without chips & crystal) $44.00 

UPGRADE KIT FOR SWTPC MPA BOARD 

Allows one megahertz operation 

' Requires minimum installation time 

Upgrade Kit $10.00 



Documentation only 
(BR-1 and Upgrade Kit) 



S 5.00 



Gold plated connectors are standard on all 
Microdyne products. 

Watch for additional Uniface S-30 and Unicomp 
S-50 products to be announced soon. 

microdyne 

PO Bo* \7Q7 - Qtwo* III H. MS 36701 • (601) 33S-9321 



ADVENTURE 



GAMES 

6800 — 6809 



• All new, exciting series 

• Challenging situations 

• Fast, efficient machine language 

• Will run in 16K systems plus DOS 

• Save game in progress 

• 5 1 /4" disc, TSC flex compatible 



'Black Sanctum Adventure $16.95 
New Release 
MARK DATA Products is introducing a new 
series of non-violent games for your 68XX, 
The first adventure is ready for shipment and 
others will follow soon. 
Send just $16.95 for your copy of the brand new 
"Calfxto Island Adventure*' and Join In the fun. 

MARK DATA PRODUCTS 

23802 Barpmila Mission V*|a> California. 92691 



VISA 



(714) 768-1441 (EVENINGS) 

California Reisdents Add 
6% Sales Tax 



M/C 



Model 6800CL4 CalClock/TIMER 



3"AA~ NiCad Colli 



"8j*M £o« 



qc3 



•fo •!• 



t i ° 3 . i o, n D 1 

° 4 OKI MSM5S32 7 9 

3* *J^h«* "OOP Q 



«S>0 



OS C6 



] 



in: 



|*»U$tS QUI *<fr StQT fOt TWO 10 FUNCHONS 



I 



IT'S A HARDWARE CALENDAR/CLOCK 

• Koopi dor* and Nmi wilnou? servicing by rl« cdmpular 

• Oay-of-wook, monlhfdayryaar, hoar mJA:|« (l2f24rv,+ owto UopV«or) 

• Hofidl oil loiritg/tonrroltoccovt of ALL function* ««o toJiwoio 

• On «ard barrory and thorglng ortuil koopft fun* for monlht, po+rgr cfl 

WITH AN INTERVAL TIMER INCLUDED 

• For {TSC/FJtft2/9coniporibl«) p*lntwr ftpaoling, multi-1o«king, ore, 

Fullyo»»o/t**odJU»%.od* S 99 95 5"DJ»k<FUx2Q Flox9Qr$ S 10,00 
Complolo kit* S 69 95 Goldplor«d butt connoooft $ 6.00 

Bar* board* S 3S,00 Shipping A nondllng $ 3.00 

# FULLY DOCUMENTED: imrr clionlj diogrami; I ho or*: nwti ihan^Opagot 
of ftompW toft wo'ofauromol leal iy pvt> da?o In f\mx2 9®0o.»« buff or, odcH 
limo-ol-doy ro oi»« bly lining* mainlaini contra it & ft«nl Jimo+doto 
deploy an rap lino al CUT) Bottortot noi Included. All iC'f lotkolod. 

(DFLEX i% rho r*gii(*r«d rrodomork of Tothnicat Sy&lomi Contulronll, Inc. 



\\ X ch#ff» 

^^\^ 609-4 



PUWAKI Corporation 
loi 2710 

Hill, NJ OflOOJ 
421-7309 






NtwJiiuy buyori: ADO 5% 
Tormi: CASH; MC, or Vila 
FIok9® D FI«ii2®[d#faulr}Q 
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Pgm-dfsk No. 1 

FILES0RT - MINICAT - MINIC0PY 
LIFETIME. BAS POETRY. BAS 
F000LIST.TXT 



- MINIFMS - 
0IET-BAS 



Pgm-dlsk No . 2 f 

DISKED IT - PRIME - PRM0D - SNOOPY- BAS - 
FOOTBALL -BAS HEXPAWN-BAS - LIFETIME. BAS - 
SPACEWAR.BAS - INSTRUC - DISKEDIT.REP 
(patches) . 

PRICE: 8" Disk S19.95 - 5" Disk $17,95 
FLEX© Formatted 

South East Media 

P0B 794 
Hlxson, TN 37343 

Telephone: 6t5 870-1993 

NOTE: all programs are as published unless 
file with (.REP) Is Indicated. If we have 
received updetes from readers or author - 

This Is a DEADER SERVICE 1 ONLY! Intended to 
save Input time and error debugging time. NO 
WARRANTY Is given or Implied for the accuracy 
of any code or program action- They are as 
WE RECEIVED THEMt !l 
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IMAGINE THE ULTIMATE 6800 SYSTEM 



IMAGINE 

Imagine if you tried to design the 
ULTIMATE 6600 Computer system! 

You know that compatibility with existing 
software and operating systems is the 
single most important requirement in your 
design. You decide early in your plan that 
ability to easily run operating systems such 
as FLEX. PASCAL, MTS, and FORTH is a 
priority item. Along with compatibility, you 
also decide that you want to provide the 
highest possible level of computing 
performance, 

RESULTS 

For many of your users, a convenient and 
attractive package will be as important as 
the stuff that's inside. Your ultimate 6600 
system wilJ have to be more than a 
collection of modules, boxes, and power 
supplies if Jt is going to serve users who 
want Results as much as they want 
technology 

Your ultimate 6800 system won't forget 
OEM'S and Systems Houses either Real* 
world applications usually call for 
modularity, adaptability and flexibility. You 
want to make sure that your ultimate 6600 
system has both RS-232 serial interfaces 
and parallel input-output If possible the 
system will provide space and power tor 
custom circuitiy Inside the main enclosure. 

As you spend endless hours thinking and 
planning the ultimate 6600 system, one 
question keeps coming up. time and time 
again how can you include all of these 
wonderful features in the system and stil) 
keep the cost down so that low price will be 
a benefit, too? 

A BREAKTHROUGH 

One night you wake up and suddenly 
know the answer The answer is to put your 
ultimate 6600 Computer in the same box 
with a high-quality, human-engineered 
keyboard/display. That way you can save 
the expense of separate boxes and make a 
product which really is the ultimate 6600 
system. By choosing a terminal design that 
incorporates microprocessor control, lull- 
function keyboard and high-resolution 
characters you can add the benefits from 
hundreds of thousands of development 
dollars to your design and still have the best 
price/ performance in the industry. 

THE WAVE MATE 2000 

What you have done ia design the Wave 
Mate 2000. truly the ultimate 6600 
Computer system. This compact and 
attractive Computer takes up no more 
space than an office typewriter, yet has the 
power of a full-blown system. Its more than 
just another pretty face, too. Everything 
inside the two-tone grey enclosure is built 
for long life and high performance. 



You can't help but feel that the 21st 
Century has really arrived when you start 
the system just by turning on the power and 
sliding in a disk. Within a second or two a 
beep comes from the annunciator, telling 
you that the Z-60 keyboard-display 
controller has found itself in good working 
order A few moments later a second beep 
announces that the 6600 CPU has 
successfully tested all 64K of memory. The 
disk drive loads your system in seconds, 
and you're on your way! 

Whether you have a disk drive in your 
main Series 2000 enclosure or have all of 
your disks outboard, youcanstiil have up to 
2.6 megabytes of dual-density 525 inch 
floppy disk storage.. .or as little as 180K 
bytes. And if you need more storage, 
there's a Winchester waiting just for you. 

From the 72-key keyboard with special 
function keys and separate numeric keypad 
to the 7x9 matrix characters on the 12-inch 
display screen, the Wave Mate 2000 gives 
you the feel of a machine that can handle 
just about any job well Should your special 
application require it, you can program up 
to 21 different special functions to operate 
with a single keystroke. If you want 
Graphics, you make graphics. If you want 
Reverse Video, you reverse it. If you want 
Cursor Addressing, you address it. Easy, 
clean, and carefully thought out. 

OIO WE MENTION PERFORMANCE? 

The performance of a plain old 6600 
system isn't bad. The performance of the 
Series 2000 Is TWICE AS GOOD in just 
about every way you can imagine. For one 
thing, the clock is twice as fast, at 2 
megahertz, which makes the instructions 
run twice as fast. Memory, all 64 K of it. is 
fast enough to keep up with computation 
with no waitstates or other kinds of fudging, 
which means that memory is at least twice 
as fast. For another thing, the disk transfer 
rate is twice as fast, because disk storage 
format is Oouble Density, which gets your 
software into and your results out of your 
Series 2000 Computer twice as last Having 
an extra CPU around to manage the 
keyboard/display helps performance, too, 
because the 6600 CPU doesn't have to 
worry about communications house- 
keeping. Communications with the console 
keyboard/display and the two RS-232 
interfaces is handled in the most efficient 
possible manner.., under Interrupt Control. 
WE OO NOT FORGET THE OEM 

Little things inside the Series 2000 
Computer exist for the pleasure and 
convenience of those special people who 
do not simply use Computers but take them, 
make them into special forma, and then 
pass them on to others who use them as 
timesavers, as helpers, and as tools for 




profit. Among these little things are I/O 
interfaces, right inside the machine, which 
permit attchmentof3 physical and N logical 
devices to the very innards of the Series 
2000 Computer Through these 
connections the Series 2000 Computer may 
control, measure, test. time, start, stop, or 
merely converse with almost anything. 
WHAT MORE CAN ONE SAY? 

A lot more can be said about this excellent 
product, because it truly is the ultimate 6600 
system At least tour major operating 
systems are up on the Series 2000 
Computer and a lot of useful software runs 
under the operating systems. Systems 
begin at $3195, with substantial discounts 
for quantity purchases 

Call usal(2i3) 644-0113orwriteusatour 
Hawthorne. California address and we will 
send you what you need to know about the 
Wave Mate 2000. We are building a Oealer 
Network for the Series 2000 and welcome 
inquiries from competent firms 



U.S. MASTER DISTRIBUTOR: 

ELECTRONIC TOOL CO. 
4736 W. EL SEGUNOO BLVD. 
HAWTHORNE. CA. 90250 
TELEPHONE (213)644-0113 



IN EUROPE: 

WAVE MATE INTERNATIONAL 
1S9CH dtVLEURGAT 
1050 BRUSSELS. BELGIUM 
TELEPHONE (02) 649-1070 
TELEX 24050 




Why wa rtup to 6 months for high 
quality 1 6-bit resident system software, 
when you can get it now? 

Hemenway Associates can give you the 
software toofs you need to get the most 
out of your 1 6-brt hardware. Because 
8086, Z8000 and 68000 Systems Software 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, mufti-tasking operating sys- 
tems, linking loaders and PASCAL com- 
pilers are aU ready for immediate delivery 

You've heard about Hemenway 
Associates' system designs in the pages of 
EON. But now you can have Hemenway- 




desjgned software for your 16 
processor. Our software is easity <* 
to any hardware conffcj- 
manufacturers evaluation boards to full- 
blown microcomputers, it's efficient* easy- 
to-use and backed by ongoing support 

So whether you're a microcomputer 
manufacturer, software developer or indl 
vidual microcomputer owner, Hemenway 
has the software for you 

For the hard facts on Hemenway soft- 
ware, write or call; Hemenway Associates, 
101 Tremont Street, Boston, Massachusetts 
02108, Phone:617-426-1931. 
TVX/X7I0 321 1203. TELEX 921 735. 



HGMGNWAY ASSOCIATGS. INC. 

When it comes to software, come to Hemenway. 



SOFTWARE... 
FT1SI has mDREI 

WE INVITE YOU TO LOOK AT OUR NEW SOFTWARE CATALOG 
WHICH OFFERS NEW PROGRAMS FOR YOUR 6800 SYSTEM. 

•All FLEX™ Programs from TSC are now available for MSI Computer Systems. 

•MULTI-DISK FLEX™ from MSI allows the use of any combination of MSI disk devices to be used 
simultaneously, including the HD-8/R 10 megabyte drive. 

•SORT/MERGE Program can be used manually or within other BASIC or assembler programs 
to perform high speed sorts of data files. 

•Hemenway Associates Software Products for use under FLEX™ are available on the 
MS) System. 

•TRS-80/MICROSOFT BASIC - MSI BASIC Translator allows MSI users to run 
the large library of basic programs written for the TRS-80 and other similar 
systems. 

•SOFTWARE LIBRARY Programs keep track of all diskette and hard disk 
directories, giving alphabetical listings of available programs. 

•SDOS Operating System. 

•MULTI-USER/MULTI-TASKING SDOS Operating System allows any user to 
perform edits, assemblies, compilations, or program executions 
independently and simultaneously. 

•All MSI software is supported on four (4) disk systems: quad density minifloppy, 
single and double density 8" floppy, as well hard disk systems. 

•Complete BUSINESS APPLICATION PACKAGES including sales order entry, accounts 
receivable, inventory management, purchase order entry, accounts payable, and general 
ledger are available on MSI hard disk systems. 

•PLOTTING PACKAGE gives daisy-wheel printers the capacity to perform graphics operations. 

•LETTERWRITER Word Processing Software allows the use of daisy-wheel printers to generate 
documents and to handle correspondence automatically, 

FCEX " ** * f»g»l»r«j triMnwt of T*cftn«*i Syuvrnt CotmjIJvHi Ine 

Send for your catalog today. 

midwest Scientific Instruments 

220 W. Cedar • Olathe. Kansas 66061 • 913-764-3273 
TWX 910 749 6403 (MSI OLAT) Telex 42525 (MSI A OLAT) 
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VERBATIM DATALIFE DISKS 

WORLDS FINEST QUALITY DISKS 
Sot i Stcior 1Z.74 «■ 9' Sort S* lor Singlt Sid*d 

1<M« S««1or 52,75 M Doublt P«n«lly S3.9S «l. 

Solt St lor Ooubl* I* Soh Sector P ubl« Sidftd 

Sld«d Ooublt 0«A«My $4.92 tl Ooublt PflniUy 14.75 •■ 

Riii He Library Bci 12.00 «■ >' PIhUc Ubnry Box *5.0O *•■ 

Foreign Ordara Add 10% Surlace 20% Airnwl 
Qvme 6<»ck Muitinti.ko Ribbons S3 67 - Oumt Black Nylon RtftbOftt $2 97 

DEALER ANO VOLUME DISCOUNTS AVAILABLE 

SOUTH EAST MEDIA SUPPLY 



Mtawn. Ttt 37 14 J 



615-970-J993 




6809 
POWER 



pATA MANAGEMENT SYSTEM - DMS3/VM 

♦ Virtual memory technology - databases to 1000K 

♦ User defined hierarchical files to 12 levels 
♦Alpha, Numeric* Decimal* Integer fir Coded fields 

♦ Fast fixed point BCD arithmetic to lo digits 
♦Select* Sort and Key Access on multiple fields 

♦ CRT Inquiry and formatted reports with totals 
♦Simple High-level Command language interface 

♦ Accomodate* majority of business applications 

♦ Written in highly efficient modular assembler 

♦ Runs on SWTPC o809 56X> with 9* disk, FLEX O/S 
♦Commercial Ouahty and easy to use ♦650.00 

DATA MANAGEMENT SYST^ft DMS t 

♦ Entry level system - allows databases to 32K 
♦Same as above but w/o virtual memory. ..$250.00 
Also Available! 

BASIC ACCOUNTING SYSTEM far DMS2/VM 

♦ Point-of-sale optionr User defined transactions, 
•Inventory, Accts Rec fir Pay ♦ much more...*350.00 

Basic Accounting System for DMSl... 4150,00 

Write for Details and Software List: 

WESTCHESTER Applied Business Systems 

P.O. BOX 187 

BRIARCLIFF MANOR, N.Y. 10510 

914-94 1-3552 

FLEX is * tr*dinark of Tectoical $yst«*s Consultants, Inc 



WINDRUSH 



MICRO DESIGNS LTD 

INTRODUCING OUR UNIVERSAL 18K MEMORY 




TWO INOIVtOU ALLY AOORESSABLE 6K BLOCKS CAN BE ADORESSED AT ANY 

6K BOUNDARY VIA OIL SWITCHES 

EACH 2K DEVICE MAV BE; DEFINED AS RAM | TMS401*). EPROM<27l6 f5V) ), OR 

CMOS RAM IKM6 1 10P-3! VIA A OIL SWITCH 

EACH 2K DEVICE MAY BE DISABLED VIA A OIL SWITCH ANO REMOVEO FROM 

7"HE MEMORY MAP 

THE BOARO iS FULLY SOCKETED AUGAT SOCKETS ARE USED FOR THE 

MEMORY DEVICES. 

THE BOARD HAS B EEN PROVIDED WITH A RECHARGEABLE BATTERY TO BACK 

UP CMOS RAM DEVICES SO THAT THE BOARO CAN BE CONFIGURED AS 

NONVOLATILE MEMORY 

i l2a00(EXCLUDlNG MEMORY DEVICES) ALL INCLUSIVE. 
DOMESTIC OR FOREIGN, ACCESS/VrSA/MASTER 
CHARGE/INTL MONEY ORDERS. 

WE DESIGN AND MANUFACTURE 68XX COMPUTER SYS- 
TEMS TO INDIVIDUAL REQUIREMENTS, WE ARE ALSO 
DISTRIBUTORS OF THE ENTIRE RANGE OF SMOKE SIGNAL 
BROADCASTING EQUIPMENT 

GAYMERS WAY INDUSTRIAL ESTATE. 
NORTH WALSHAM, NORFOLK. ENGLAND. 

TEL: N WALSHAM (06924) 5189 TLX 975212 NORTEKG 



* CT-64 




* CT-1024 



* DMA VIDEO ADAPTER 
FOR YOUR TERMINAL 

• DMA (ability to update anyplace on the screen 
directly) 

• HIGH SPEED DISPLAY (fast as anyvideo board) 
- K E YBOARD CONTROL (of baud rate and paging 

scrolling) 
« DOCUMENTATION {includes source listing thai 
replaces Outee) 

J.B.I, adapter with memory $142,50. J B I. adaptef 
without memory S1 29.50, Source Code on Disk $5.00 — 
Tape $3.50 

Provide your system configuration and software 
Terms: cash, MC, Visa or COD plus $3.50 
shipping and handling. 

Johnson Micro Computer 

2607 E. Charleston 

Las Vegas, Nev. 89104 

1-702-384-3354 
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THOMAS INSTRUMENTATION 

THE MACHINE TOOL, INDUSTRIAL SPECIALISTS IN BUSINESS ON A 

FULL TIME BASIS FOR 10 YEARS 

NEW PRODUCT: S-R/R 

48K 2MHz STATIC RAM/ROM CARD 

*24 2K blocks memory mapped on any 2K boundary 
♦uses low power 20I6P-2 (2128) RAM and/or 2716 ROM 
♦mix 4K blocks of RAM and ROM 
♦6800 and 6809 compatible 
*u*e on SS-50 and SS-50C buss 
♦decoded for extended addressing 
♦5 volts only 

♦low power consumption (typ. 14 amp with 48K RAM) 
♦gold connectors 
Special introductory prices for all orders placed before July I. 1981 — Regular price will be 20% higher. 

Bare board $39.20 2716 $12.80 2016P-2 $13,60 

A/T without memory chips $100.00 

A/T with 16K $220.00; with 32K $316.00; with 48K $440.00 

NEW ACCESSORIES FOR 68XX USERS: 

SS-50/SS-50C EXTENDER CARD $35.00 

SS-30 EXTENDER CARD $25.00 

♦Both cards assembled with a built in logic aid & gold edge connectors 
SS-30 WIRE-WRAP/PROTOTYPE BOARD (board only) $20.00 

♦Pad spacing permits most standard sockets from 8 to 64 pins 

♦Provision has been made for voltage regulators 

FEATURED PRODUCT: SP-I Bare card $49.00 Asm. + tested $195.00 
♦A super prototype board *Card design includes 

(3) 6821 6 parallel pom 

(4) 6850 4 seiial ports 

(I) 6840 3 16 bit counter/timers 
which are fullv buffered and decoded 
♦Accomodates a mix of 38, 14 A 16 pin wire wrap sockets 
♦Pad spacing permits most standard sockets from 8 to 64 pins 
MODEM CARD B/C 

special parts kit 
A/T without extra features 
♦SUPER CPU assembled with source listing 

without 2K EPROMS (2-2708) 
♦Monitor in two 2708 EPROMS 
♦CPU bare card, doc, & src. 
♦VIDEO RAM asm. 7x9 chars 64x16 
♦VIDEO RAM bare, doc, Xtal. src. 
♦PARRALLEL I/O asm 100 I/O lines 

incl. 5 PIAs for 10 ports 
♦PARALLEL I/O bare card A doc. 
♦SS-50 WIRE-WRAP/PROTOTYPE bare 
♦TRANSITION CARD asm. 
♦TRANSITION CARD bare 

DEALERS FOR SW1PC, GIMIX, AND TSC 

♦All Thomas Instrumentation's cards come with full documentation including software source listings where applicable ♦All 
assembled cards are burned in at 150F and fully tested with Gold conn. ♦Bare card prices do not include edge connectors 
♦See previous ads, write, or call for more detailed information. 

THOMAS INSTRUMENTATION 

168 EIGHTH STREET — AVALON, N J. 08202 (609) 967-1280 

NJ RES. INCLUDE 9*> SALES TAX 

CONT. USA INCLUDE $3.00 SHIPPING, CANADA $6,00, FOREIGN $12.00 

MASTERCARD, VISA, and C.O.D, ACCEPTED 

lb satisfy in-depth questions regarding our products send $20.00 to receive fall documentation, schematics, & source listings for aU 

boards currently In production 



$ 49.00 








S 195.00 


A/T with extra features 




$395.00 


$325.00 


Software obj. & src. on 


i FLEX disk 


$ 10,00 




BACKPLANES AND MOTHERBOARDS 




$235.00 


*I6 position SS-50 




$80.00 


$ 29.00 


*12 position SS-50 




$60.00 


$ 59.00 


* 8 position SS-50 




$40.00 


$195.00 


' 6 position SS-50 




$30.00 


$ 49.00 


* 4 position SS-50 




$20.00 




* 8 position SS-30 




$39.00 


SI 39.00 


••Connectors: 






$ 49.00 


GOLD $1.60 ea. IM or 


F) 




$ 39.00 


TIN M$.40ea. F $,50 


ea. 




$ 95.00 








$ 49.00 










64K BYTE CMOS STATIC 

RAM BOARD . . . with Battery Back-Up 

Using the latest in memory technology, the 61 MIX 64K BYTE CMOS STATIC RAM BOARD 
combines the best features of previous memory boards on one board. 
FULLY STATIC MEMORY with its inherent low soft error rate and freedom from alpha-particle indue* 
ed errors No complicated refresh timing or clocks required for data retention Fully compatible with 
any of the 6800/6609 DMA techniques 

HIGH SPEED 200n«, memorys for guaranteed operation at 2MH* with no wait states or clock stret- 
ching required. 

ULTRA-LOW POWER CMOS RAM requires less than 1/4 AMP (250 Ma.) at 8V for a fully populated 
64K BYTE board. Less power supply loading and heat generation lor coOi efficient operation 
NON-VOLATILE using an on-board nickel-cadmium battery The board retains data even with system 
power removed Wtlh the battery fully clurged. the contents of the memory remain intact for a 
minimum of 21 days, 

HIGH DENSITY permits greater memory expansion to meet the needs of todays sophisticated, multi- 
user/multh faskmg operating systems 

ADDRESSABLE in two 32K sections that have their own decoding for both Ihe regular and extended 
(SS-50C) address lines. Each section can be addressed to any 32K boundary m the address range 
(1M BYTE with extended addressing). The 32K sections are divided into four 8K blocks that can be 
individually enabled or disabled Disabled seclions do not occupy any address space 
RELIABLE like all GlMIX products. Ihe 64K BYTE CMOS STATIC RAM is designed with reliability in 
mind. Series damping resistors, a fully gridded power and ground layout, and generous power sup- 
ply decoupling, all contribute to reliability and data integrity. An unsafe voltage detect circuit inhibils 
writes to the board, when the 8V supply falls below a preset level, lo prevent loss of data during the 
transition between system and battery power 

The GlMIX 64K BYTE STATIC RAM BOARD is ideally suited to a wide 

variety of applications. 

Ms high density and ultra-tow power consumption make ii possible lo grealty expand systems with a few 
available bus slots and limited power supply capabilities 

The battery baefc-up feature is useful where data toss due to power failure cannot be tolerated, or as a replace 
men) lor dtsk or tape storage where conditions such as environment prohibit their use Since the entire board 
can be hardware write protected by a switch located at the top ot the board , <t can aiso be used to emulate PROM 
or ROM memory This is especially useful during firmware developement where frequent soltware changes must 
be made 

When the board is used In conjunction wrth a devtt* such as the GlMIX MISSING CYCLE DETECTOR BOARO, 
which monitors the AC line and generates art interrupt when a power tatu re occurs, critical data can be stored 
and system integrity maintained dunng either expected or unexpected power outages 



The GlMIX 64K BYTE STATIC 
MEMORY BOARD is available in 56K 
and 64K versions Both version in- 
clude an ot the above features. poW 
bus connectors: and tome iwlly 
assembled, burned in. and tested 

56K«n» $ 994.56 

(SectttM tar S*K) 



64K 



$1088.64 




GlMIX KNOCKS OUT DISK PROBLEMS 




GlMIX OMA DOUBLE 0ENSITY 
DISK CONTROLLER 068 
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GlMIX DOUBLE DENSITY PI0 DISK CONTROLLER #2B 
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GlMIX 5/8 DISK CONTROLLER BOARD #5B 
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GlMIX 6809 FLEX" 
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CHICAGO ILIAD'S MDM 



FINALLY... 

We've talked about it. 
Now, here it is. 



Low power * only 30 watts 
Oulet - no fans, bf ashless motor 
Incredibly small - like minifloppy 
Fast -step rate 1.5 mSec or better 
* rotation 3600 rpm 



FLEX" is •trademark or T«cirwiicil 
Sysretna Consultants 




Tallgrass 
Technologies 

Ccrpcrstlon 



7623 W. 86th St. 

P.O. BOX 12047 

Overland Park, Kansas 66212 

(913)381-5588 




5 Megabytes, formatted 
Software for FLEX, UCSD Pascal 

available separately 
Complete subsystem, includes: 

ST-50B Winchester drive 

controller/formatter 

SS-50 Interface 

anodized cabinet with power supply 

cables 



Price $2295. Terms C.O.D. oc Prepaid 

Introductory Price— Direct Mail Sales 

Only 

Shipping charges will be added. 



r. 



Control Systems, Inc.'s license to distribute the 
UCSD p-system has been acquired by Tallgrass 
Technologies Corp., effective January 31, 1981. 
Tallgrass Technologies Corp. is the only author 
tzed distributor of UCSD Pascal for the 6809 SS-50 
bus. Tallgrass Technologies Corp, will endeavor 
to provide assistance to existing CSI customers. 



Supply of drives limited. Delivery 
estimated at 3 to 6 weeks ARO. 
first come first served. 



FREE MEMBERSHIP IN USUS USER 

GROUP 

FREE* USER GROUP SOFTWARE** 

'Free when written request accompanies pre- 
paid order Some files may be omitted at the 
discretion of the UCSD System User Society 
and/or Tallgrass Technologies Corp 
"Supplied as source files only, In as~is condi- 
tion, as received from USUS Library 



COMBINE 


KB DATABASE 


DISKREAD 


KB DEMO 


FORMAT 


KB SCUM It 


I 


KBSTAftTER 


1YPESET 


KBTEStDB 


PRETTY 


COMPARE 


HUORIVER 


COMPRESS 


HttOOC 


INDEX 


ma gotoxv 


WUMPUS A TtACH WUMPUS 


HtB MlSClNFO 


I CAVES 


HAZEL MISCINFO 


GETSOfcT 


HEXOUl 


STRUCT 


UNECOUNTER 


UPDATE 


PEO00 00T0XY 


AOORS DOC 


PERUSE 


CRTINPUT 


PTP * PTP DOC 


DIR 


SHELLMSORT 


GETNLfMBER 


SMARTREMOT 


HEX0ECOCT 


TV1B12CGOTOXY 


ID2ID 


WRITERS WRITER OO 


C MAKEMASKS 


BLACKJACK 


PEEK POKE 


CHASE 


QUICKSORT 


OTHELLO 


SCREE NCNTL 


DEBTS & STORE 0A r A 


SOFT TOOLS OOC 


SNOOPY 


SP.TEXT 


DBBUILOERTEXT 


UN IT GOOD 


DBUNIT. 1, 2, *, * 
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SOFTWARE FURNISHED: 

UCSDPASCAL 

VERHJ ^^_ 

OP/SYS 

PASCAL COMPILER 

SYSTEM FILER 

SYSTEM LINKER 

SYSTEM LIBRARY 

LIBRARIAN 

YALOE 

SCREEN EDITOR 

L2 EDITOR 

6B09 MACRO ASSEM 

6£00 MACRO ASSEM 

6502 MACRO ASSEM 

2 80 MACRO ASSEM 

P COOE DISASSEMBLER 

MARKDUPDIR 

COPY DUPDtR 

PATCH 

SETUP 

BINDER 

FLIP 

NEW DISK &12 tormallrng program 




UCSO PMftte*r>' and "UCSD Pa*c6t *rc rafHstered lrad«- 
mar** at the fl«g«nlR or I he Umveratly or Cailfof mi 



HOW TO ORDER: 

PRICE $459 US 

Prepaid orders onty 

Written orders preferred 

VISA & Mastercharge accept 
able. 

Overseas orders add S20 US 
for extra postage and handling 



• High-performance 512-byteysector 
disk formats, 

• All UCSD software is packaged on 
a single 8" diskette, no more CSI-1, 
-2, -3. 

• User-group software available free 
on written request with order. 

HARDWARE SUPPORTED:' 

GlMtX 5809 CPU 
GlMtXS® CONTROLLER 
SWTPC 6809 CPU 
SSB 6809 CPU 
SWTPCOC3 5V*' 
SWTPCDC25V," 

sse oeB-'tfi' 

SSB DCB-46 

SWTPC DMAFl B" 

SWTPC DMAF.2H" 

SWTPC 14" WINCHESTER 

TALLGRASS 5 V," WINCHESTER 

SSB BFO 68 6" 

"Requires 56k of memory, 6809 CPU 




Tallgrass 
Technologies 



7623 W. 86th St. 
P.O. BOX 12047 

overland Park, Kansas 66212 
(913)381-5588 
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We know you hardcore bit hack- 
ers will recognize the computing 
power derived from combining the 
FORTH language with the 6809. 
today's most advanced 8 bit 
microprocessor. 

And we know you'll understand 
this machine's 16 bit math, indirect 
addressing and two stacks are 
ideally suited for implementing 
FORTH, 

But,,, should anyone need further 
convincing that FORTH provides a 
new dimension in power, speed 
and ease of operation, consider 
the following: 

• it's a modern, modular, structured- 
programming high-level com- 
piled language, 

• It's a combined interpreter 
compiler and operating system. 

• It permits assembler code level 
control of machine, runs near 
speed of assembler code, and 
uses less memory space than 
assembler code. 

• It increases programmer produc- 
tivity and reduces memory hard- 
ware requirements. 



Call or write today. 




KENYON 



1 



• It replaces subroutines by 
individual words and related 
groups of words called 
Vocabularies. These are quickly 
modified and tested by editing 
1024-character text blocks, called 
screens, using built-in editor. 

tFORTH is a basic system imple- 
mented for SS-50 buss 6809 systems 
with the TSC FLEX 90 disk oper- 
ating system, It is available on 5 1 /V' 
or 8" single density soft-sectored 
floppy disks. $100.00 

tFORTH + consists of tFORTH plus a 
complement of the following 
FORTH source code vocabularies: 
full assembler cursor controlled 
screen editor, case statements, 
extended data types, general I/O 
drivers. $250.00 

firmFORTH is an applications pack- 
age for use with tFORTH. It provides 
for recompilation of the tFORTH 
nucleus, deletion of superfluous 
code and production of fully 
rommable code, $350.00 

Also available for 6800 



MICROSYSTEMS 

5030 Kensington Way, Riverside. California 92507, (714) 781-0464 






